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"I POURED A DEATH POTION FOR MY SICK BABY!” 





LONG ISLAND MOTHER 
LIVES A NIGHTMARE 
IN DARKENED HOME 



' 'Our year old 
son was scripusly 
ill with whcx>p‘ 
ias coujgh, my 
husband was down with the grippe . . , and 
to add to my problems I blew the electric 
fuses 35 I w^as gning to bed/” writes Mrs^ 
Camille Dearkin of 222-09 I35tti Avenue^ 
Springfield Gardens, L. I. 




FRESH BftTTERIES LAST DATE- 



didnV know how to fix the lights and 
decided not to disturb my husband. He 
could tell me what to do in the morning. 
But i failed to think wrhat might happen in 
the dark hours to come... chat, roused from 
sleep by my baby*s terrible choking cough, 
1 would rush into the dark for his medicine. 



0 '1 fumbled in the dark med^ 
ici Tie chest for the cough syrup 
and a teaspoon, that ghastly 
cough frightened me so. It 
seemed he must be choking to 
death! My hand shook so in the 
dark 1 kept spilling the medi- 
cine and 1 realized 1 must have 
light to measure a proper dose 
...so, in spite of my panic. 1 
took time to get my husband's 
flashlight. 






Q "In the rays of that light, I saw in 
my hand, not my child's cough mix- 
ture, hut a bottle of deadly pohonoui 
disiujectaittl 

"Is ic any wonder chat I now write 
TO let you know that my husband and 
J have fteth DATID 'Eveready' bat- 
teries to ebank for our baby's life. 






NATIONAI CAftiON COMPANY, INC,, 30 lAST 43nd STRIET^ NEW YOEK, N. T 
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GLAMOHOLIS new distinction in styling*.. Longer Wheel* 
bnse***Ncw Ili^h-Torque Engine Perfnrniiicice..*Perfeelei| Re* 
mole Control Shifting* *. New Auto-Mesh nVans]]iission*.*New 
Atnols Sleel Coil Springs. **New **Safetv SigimP Speiiloim'ler. 



KOW ON DISPLAY 
NEW ^nOADKlNG'^ 
NEW ^DE LITX£» 



N OMt ftiiADV for you lo see, 
iLe most exciting aiilo- 
timltiln iht! low-price firlil 
haa ever known . . , the Lril* 
tidiiL neiv 1939 Plyniduths^! 

Btggeiit turpri^ lA PIvtn* 
DUlh'a tnagnilictnl nr w styl- 
ing. amazing extra mnm. 
luxurioiia iirv^ upholalery'. 

And with F’'h'moii|hV rteiv 
Amola Steel CoilfiprJngnaiid 
ina proved A i rplanr-tvpe 
Shock Al>«srbers, you prt an 
amazingly t^mooth- lidc 
on even the roiigheal road a.' 

P] V itt oil 1 ll IteW llEgh* 
Torque engine |>erIor ni a nee 
will thrill you. Yel the 1939 
l*ly mouth ia ntmTenjnrawiJrnJ* 
than ever before. 

See ihia great ear today. 
ICs the higpest "valuapaeh' 
age” evrr olfered in the low- 
CaUprirr fiidilE 





So BJ-- ALT IF 11 ytyu h<-l Irvf 

lf>* Inw -ork'nl car- Cnmplcte]? 
ruat.prpnlTi:^ all* ■tec| hndy^ 



ROM DTE CrDnTrvI Ctar snirdivA 
with Auto-Mr*h TraoairLHlon, 
i;0>Oi^rid Df Luxe npcHlela. 



THE FlhXST rroni aprln^nd U«- 
Blftn. .* Amnia Srwl CoU: SprlnAa 
. . .Slv(F n wiTofn'ful new rlt) 4 . 



PLYMOmn BOLDS 
GREAT GARS 



PRICED WITH THE LOWEST— EASY TO BUY 

Your ftreteriit car wtl I preba bl j reprewn t a tarlr pTopoTtinii a| PI ih’t 

low dEllvHEd pHca..,w4rK rhe babance in aurpirliintttF tawnzKmlhlj tnutal- 
m-C'Ol'*- Mpl(r a pciiivr of driving, |-h|s Areat nEiV Fljr-rtiauih btfOTE you buy 
any rtr today. 5h your nidrfay PlyrtiOU Eh dealer. PLYMOUTH DJVfSIDH 
QPtJMnv^LER CDRPOB aTIDN, Drinrii, MictatiUn. 

TOM W MJUQI 0 DWT 5 ' AUAITlJIt NOUI. C-i-S, NtTMMlt.Tll 12 ftS.. I- 1 « P. Ml, (.LT. 
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IN 1^13 .. . “Alaout ific time of this 
picture I was doin’ my darnedest to like 
pipe smoking but it wasn’t until I came 
across Union Leader, tfiat I found how* 
sweet and mellow a pipe tobacco eon id 
be. And Union Leader and me are even 
belter pals today than 25 years ago,’’ 



TODAY , . . ‘‘Pm 6S now and looking 
back at a long life, I can truthfully say 
Union Leader has done a lot to make the 
hard times easier and the good times 
better, I never expect to find kindlier to- 
bacco I like so well at any price, bar none- 
The cool, even way that Union Leader 
burns makes it mild as w*ell as rich in 
rtavor,” — Mr, E. G, Ross, Newport, Minu, 




C/wml&u&i 

A I WAY S , , , Day in and day out, for more than a 
third of a century, UNION LEADER has brought 
thousands of men deep smoking contentment. This 
choice hill-growTi Rurley from Kentucky is aged in 
oak and specially processed to remove all bum and 
bile. Tout'll find it the mellowest, most flavorfu! to- 
bacco a dime ever lx>ughl! Try a tin , , , today/ 



I03B. 

Ijf P. twtibin] 

Cb.. Ini'- 
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CK ARE TIC 
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Aviation’s ‘‘Growing Pains” 

I ITTLE by little, aviation engineerjs are revolution- 
izing the art of flying. Today’s big transports are 
vastly improved over those of only a year or two ago 
although an untrained eye can hardly spot the differ- 
ences, Scores of slight improvements in power plants, 
instruments and construction have vastly increased 
speed, efficiency and safety. Behind the scenes the 
engineers are working on still other improvements — ■ 
things like height indicators to tell pilots the exact 
distance down to the ground, opposite -turning pro- 
pellers, ways of putting exhaust gases and radiator 
cooling air to work, and static eliminators. An article 
in the December issue reviews the progress of aviation 
during the past year or two and lists some of the im- 
provements which may be expected in the near future. 
It's titled “Behind the Scenes in Aviation” and is illus- 
trated with eight pages of Coloroto pictures. 



l\/f ARK TWAIN complained that 
^ everyone talked about the 
weather but no one did anything 
about it, Irving Krick, a young 
meteorologist, has done some- 
thing. With the aid of an air mass 
analysis forecasting system, he 
tells movie directors when to go 
on outdoor location, warns anti- 
freeze manufacturers of impend- 
ing cold snaps and advises soft- 
drink makers when the mercury 
will go up and boost their sales. 
An article next month explains 
how he does it. 

Lifesaving Firemen 

lOUTTlNG out fires is only a 

* secondary job of modern fire 
departments. Saving lives comes 
first and most fire departments 
today have trained rescue squads 
which respond to every alarm* 
These men are the real fire eaters, 
ever ready to risk their lives to 
save the lives of others. An article 
next month tells how the rescue 
squads operate. 

Death Rays for Bugs 

INSECT pests cost American 

* farmers about $2,000 ,000,0tM) a 
year. They now are being attacked 
with traps which project light rays 
to lure the bugs to their doom. 
Thus electricity is playing a new 
role in agriculture and an article 
in the December issue describes 
the amazing results obtained 
where light rays have been used 
to w'ar on insect pests. 



FIiIiIIjAM tnOnkliJ; by POPUI*Aa MFCHaNTCS CO.. 3M East Ontario Strdvt, Chicago. U. B. A. Binglt Itl TTnitcd Btat4a, 

25 oenta; 12.50 A pear, *4,00 for two ytits. 15.M for three years in United States and pgaBBssJons. Canada, NevfounillaTid. Labrador 
and countries of the Pan^Amctlcan Postot Union Includlns Spain. T<i all other countrlai add (!.□& a year extra for ovoneu posuee. 
Chaiige!i ir hiiut be rej»rtcd tp US Immediately to eliminate dels?. Entered S^eond Class Kfatter, 3ept. i^q^. at 

Post Office at Chleaga. Illincua. imdet Act of Uarch 3. iST9. Entered as E»ontl daas Matter at the Peat Olfleo Depattmeht. Ganads. 
Cdpiyrlrht 1958. by PopiCar MfiChaclca Ca In the Onlted Etates, Australia And rraiooe. 
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PYROIL GOES ALONG TO 
SAFEGUARD ENGINES OF THE 
M /S "WYATT E ARP' AN D OTH ER 
MOTORIZED EQUIPMENT 



(Contents — Continued) 

AUTOMOTIVE 

Aitipliibian "hippo” e*r travels on road or river. . . .067 



Knee-hifK motorcycle on eirplano tail wheels, . , , , .072 
Oil jet replaces autn gears for Smoother runnlnBr . . .672 

Twelve-wheeUdriVe truck ^ .070 

Rigid sun awnjna tvr auto ...... .... ..... 69S 

Tractor moves a forest of palm trees 695 

Pilot design.t a streamline ''puEh-fautlon” ca;r. 70B 

Midget three-wheeled auto .720 

Ancient steain roller revived by gas engine . . . f ^ + .721 



Twelve-cylinder race car bas Streamline form. . . . ..729 

Motorcycle with frame of pressed Steel . , .730 

Tratfic movie titade from tar teaches safety. .....+ ,7i0 
Nautical ventilator for cab of truck. 731 



AVIATION 

Autngiros line tip in "shy ladder" formation 665 

Steel blades of sky liners on *'dress parade^'. . , . , . .676 
Nose mask for stratosphere Icavos mouth free. ...*.0as 



Ice on plane shown in wind tumtel .x ........... . .694 

Flying greenhouse for army air observers. ,097 

Berlin-New Ycrh round trip ........... h. . 704 

Aural radio range demonstrator 713 

Balloons britig rescue plane to mngle p^rty . ...... .721 

Two plane motors drive a single propeller. .731 



BOATS 

New "Mauretenia^' rcpUces former sea tiueeUn , - - . .663 



Ship Weather stations salve SCCrets ............. .069 

Mine-laying submarine latest in war craft . .030 

Science puts speed fnlo big racing yachts.^ 7lS 

Homemade hauaehoat tOUra the Mississippi^ .727 

Fishing boat has luxuries of ocean liner ......... .728 

CONSTRUCTION 

Thfrtc«fn-mile water tunnel ‘^'Itole* through^\ ♦ + 664 

W aste ashea used for building homo .66-4 

Store awning af aluminum saves replacing. ....... .080 

Ladder bracket for painters 6S7 

Claafroom of glasE outmoded little red schoolhouisc . 689 
Road grader has bridge for trucks ^ 7 12 

"Mother Goose” bungalow ebelters ducks ......... 736 



Once aftolii Pyroil bos been sloAled out for a service of pro- 
tcotion where safety Is a reoulaktc Co success. For, Pyroil goes 
aionH on C^anmnnder I.IncuIn bllswortb^s present Antarctic 
bspedicion with Sir Hubert Wlikina — to Capetown, to Un- 
derby l.anil^ to Lliile .\mericn ! 

What a signal honor to acenmpany these renowned explorers, 
famed for Choir earlier an. 4 l thrilling lLon^lJelfL^l of both I'olar 
regions of the world! But Pyroil — levied by their cndlneers 
In voyaging from h'orwav New York — will repay the ton- 
hdence they hove placed in it. 

Pyroll will repay you. too — many times over — when ^i.'ou use it 
in your au to ■'no bl le. It will enable the engine of your cer ro 
operate safely and. cmdcntly under normal conditloiis a« 
well as those of cmcrgi^ncy and strain. It will offset many 
common rcpaLis. 

Ask your service atatlan attend atiC today to tell you eincil.v 
bitw and why Pytoll Is most Important to aafe and good engitie 
operation. Or. simply Mull Coupon lrcluv>'. Manufactured 
and Cuaranti^ hy Pyrciil Coin pa ny. W. V. Kidder, Founder, 
511 Pyrull Hldg., taCrosec, Wlscoosln, -Sh A. 





Address . 
; City . . 



. County 



SIMPLY 
A op TO 
CAS & OIL 



PVROIL COMPANY. 

511 Pyrall Bldg., LiCroiM, Wit., U. 5- A, 

Please send me further important Pyroll facts. 
!□ AtiiO bend detnil* of your plan for Oistributorx. 



NOTHING FINER FOR 
NON-ABRASIVE NEW 
CAR BREAK IN! 



Dl 5TRIBUTQRS; 



HECK ANH MAIL 
COUPON FOR fran- 
chise FACTS. 



Farms 

J^panCEe beetles trapped by the quart. 666 

CrBsabopper trap on front of cay. ................ 006 

Volcanic eruption blamed for poiEon element in soil. 705 

Etg grader . . ..717 

Wheat-held vacuum ridx farm* df cricheta .720 



MODELS 

Miniature amphibian plane .. G67 

Paintings on pld bottle* prove profitable hobby. . . . .672 
Disabled Etonemaaon builds miniature rock house*. 079 
Starter for model airplane engine* ■■ ..,4 . .€00 

Fou r -cn otore d model of clipper ship ... 4 ... 713 

PHOTOGRAPHY 

AeHal camera carries SOO^font film . 4 * . . . . .663 

"Photographic eye” spans hut eight word*.. 686 

Stereoscopic picture* make aerial relief map. ..... .094 
"Slide-rule” exposure meter for picture* 69ft 



RADIO AND ELECTRICITY 

Miles of neon light ten-story sign* ............. ,007 

Tolephone wires are plowed uuder .084 

Radio wave* heat a rivet ^ ^ . .066 

"Read- while-ypu- eat” lamp 005 

High-voltage power line Across nation seen ....... .671 

Elec-tric meter on Btreet post saves money. . . . .... .696 

Army** sound unit heard a mile away . .... 4 , .... .71 1 

Lighting fixtures molded of pJattlc* . ............ . 7 t 2 

Dual- diversity receive* faao single control .737 

How tQ build an all-purpose power supply ,730 

Inexpensive volt-ohmmeter operated on p.c.. 74 ff 

Practical radio suggestion* ........... 741 

Radio cabinets in period designs . ,742 

Television parts available for experimenters. ..... .742 
Two beatn-powc* tubes in one .... .............. .742 

SCIENCE AND INDUSTRY 
Milk really goes place* ......................... 07B 

Mining banned near Mc. Palomar ,,..4.......... .864 

Super-pyrometer test* heal ........ 680 

Aluminum reRector forecasts heat . .03€ 

You canT hear the northern light* .............. .728 

(Continued to page 0 A) 
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To motorists meeting 

TRIPPE SAFETY LIGHTS 

on the road 




You CAN TELL them coming at yuu 
by the treznendou^ Hat beam of lifilu 
giving dayJigbl lo the road aub&tantiaJ- 
ly beyond headlights — BUT WITH- 
OUT A BIT OF GLARE IN YOUR 
EYES. The entire light beam is below 
your eye level. 

When a Trippe equipped car ap* 
proaclics you from the rear^ you will 
think first that your headlighta have 
stepped up three or four times in 
strength. The fact is the Trippe beam 
l& shooting under your carand liglit^ 
ing the road ahead of you. What will 
yon is that you get no reflcc* 
tion in your rear- view mirror* Y^au wUl 
long to ride forever in that beautiful 
Hood ofwhite light that banishes fjlind 
spots and gives you a feeling of driv- 
ing comfort and security you have 
never known before. 

la rain or fog, these cars will pass 
you comfortably and with EaTety^ be- 
cause objects that youi cannot see at 




Viui lArf Trippe Liftht by the muJizf 

mftai mtaaliifm rifthi in lAe denier af the iens. 
Thf lamp is S in hltHmirJ tip- 

jtmxitmaely 26*^/mm the gfiwix4. the Trirtpe 
Safety thmfs a paiiTerful beam uAnrA 

norrrmlx stays Di ilte Jtuind' fetid. 




Tfte Trippe flat beam lights t/te rnad far tkr 
dniyr—shnuinf iMirwiims nm t'iaibte iijffA 
pfJjfiary htxtdUsbls and yet protltitM na glare 
i-n ihe rya of (Ae appraathing driver or 
pedestrian. 



all ojc picked up clearly by thcTrippc 
dual beams* Ronds that are black to 
you are whiter to the driver behind 
the Trippe Lights. 

SuheoiisciouEly, everybody has real- 
ized that a new kind of light had to 
be the onlypractical answer to cuttiug 
the uighMime death and injury toll. 
There ia no better demonstration of 
the public^s sincerity “to do some- 
thing about it^^than the fact that !ho 
first 150,000 motorlbls and bus end 
truck ow nets to lea m abo ut the Trippe 
Light hero and abroad l^ought Trippe 
Lights for their own cars. 

The principle of the Trippe Safety 
Light is dum light heams from a 
double reflector system passed 
tl^EQUgh optically correct ground and 




The Tripp# tMWjn ftpea imdir the- fag. aadli^M 
objects ahead. IVith no fiare btHtncinfi bnrh- 
yau.yvit Jni thelighii-d objerfs ifretfUiih the Jag. 



IWighl arridenta are by 

driiTFi^ your hmdii^a.*' Trippe Safety Li ahts 
^veyfUif isibiUty beyond the aefifUi^ta, They 
fitirv ond ‘'*bUnd spatf' 

after hrigjit huv-e pasted. 




ITiliA nfj(Af.j£rFt#; up 3?S*ti uhile day^ 

liftW urcidentt hatv dropp^ ►noiiuriiu 

fT'cmiiAiT#' m.icojir/y 7Wri|pi izitthe TrVpjw Light 

□5 ihemost^-itoliafi^ydfxidapmentiif oar lime. 





polished wlilte glass lens. The flat 
power beam cuts ofif sharply about 
26 inches above tlic giouncL 

PcrlHp! l}i« lo con.v«^ » piemra 

of iho Tri[)pfl Ltjjlit ia UiD fvUowiog linl; 

It li^hio th# nw) sq.E>ElinluTlv boyonjJ 
hcBiIligbtB. 

Il Ii|;hl3 l]i« tnlira read — rium dlicH lo diicb* 
ll rtfduL*#^ gtire lo iJim diujmer*. 

Il nu.k #4 hinrk Toad« vrlkilntr. 

It Imb jou 5£E ibKouj^li r ■in. mii-l <,im 1 ■em?w. 

ll #]re.ptTAin «iul Jktipi?. 

Il kninimnci' b]ind spotfl in pt-Mkim;. 

ll tlirgws 4 '‘'fljt'' t^ani that lh« grouad. 

ll glare- In -tLa fEutr-vielnr nuiT4>r Tor 

Iha driver ahui;]. 

★ ★ ★ 

Tl [■ I'-^al eiverrwhrri^. 

ll uiie^ no TO.kro C<irr-(-tit til An ah nidinA-ry hcadlJghl. 
ll la chrundilEh plalAil nver JH>Ud Ih-bib — - nu mil 
tir lariiiali. 

Il la iniullntf — brickcla, ■coblo, pmtltfp 

«iul aockfl v^r^ntili willi ligkt. 

It Ia Thrfc |]nicir. 

Th# v*]uf of lie Trtpp# Light fa ih#a. 

atLTcd. in tha aAviug qC lif4 >43d licnh, hut liq 
t^ci[ii1ort A£id 1 al- 1 s pirnWl *Eid phfHril etnin 

ynlit feel Avrry Tninutfl you PTd diirinff al 

jidpht will make tha Tripjxa Lij^ht a neocoeily lo 
you nOgd yuu fjAVG aern il in aclioc. 





Foctfiriea «Ft United Stata, Canada and 
EnglaiUL Kepreseniatiors in 25 cotuaHes. 



‘tin mitlpf liQ'w jrrath y-ou r#arl iibotit lie Tripfio 
Lipit. you «n nevAT quit« picture tli« AftuAl »«n. 
utloD of drlvtnji; heilud thia &ic-w kiiid of li^t. 

Today, wc are ^IaJ: to uy. noaE caf il^Aten 
And irapurlunt iifil'Viee ilAliani - bto in a pniicinq 
IQ g(vA you ■ drrmor FlTAiiou nf ihr Tri|)pe Light, 
Any ear. huj or truck of Amen can or foreign 
WialiA C:nn hr #:|aif p#d. Wion ynil IradA in y-our 
car. your T rippe Ughla can be quietly tranaferfed 
In ilfB ne-w car-* 

Aa thn Trippo factoriaa haTc not teen able to 
h-tep truty £ar BheBd of -o-Tdera. wo ui^e yoti ta 
placo yoar Otder with your dealei pnoiplly lo 
sccEue imiucdlAle delivery. 

will be glad tr> ueud. ort r#quAAl, coBnplete 
detAtln of the Trippe Light wilhouieuDlaroblij^a- 
lion. Addre^e your inquiry lo Department PM.l. 



TRfPPE SALES COMPANY. Chicago. U.S.A. 
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'^SHURE AND HiS PIPE 
DISTURBED TH' PEACE' 






^’MARRYME, MARY?^’ IhH Ucfo] CsIk: coukl 
Fr ank^'s ^ruK^y'^ iiiellirtg J>i pc UoomJ 
iii-l'. She jiLE»t cemIdEtk btuiicl tiiat strihiig, 
THjiLid tiihucciK Uut Mui|iiiy [UL'duyE 



**FAITH AND BEDAD! that |>ip« and 

fill upwnli mySirWsater— tlicituiAtiniKr "'t 
blend of extij-inild liurUys cvli‘ ptil in Ji 
2-ouiic;e till!” So bt did, and &hcsaid "yci.*' 



FREE BOOKLET IdIIs howta make your old 
cast^ swtictejf; fiow to 

in 3 new WEite fqr yqur qqpy today. 

Brown ^ Willi am son Tobacco Corpar^' 
tion^ Loui^viLiq, iCeatuckyp DepE., P-A ] It 



TONE it* Toff3my unt/ hii ^ttbesira* ^vrry Wednesday 

SBC Rtd Stomr^^ 



KOWTA 

TAKE CAU 

mn npc 



} 
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TOOLS 

Air flow gsiigis ditnensiDn^ of ptecii^ian pattSi, , « « 4 , ,666 
Electric atylus etefaes marks on metal 67$ 
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AUTOMOTIVE 

Auto Ehortcuts .797 

Cnr-door bumpers are reversed to stop rattling. . . . .79$ 
H inta to remember w-hen checking t*r. ^ , .708 

Reverse gas filter gasket after cleaning. . , . . 798 

Brake on auto rnechanic's car prevents shifting. . . . .799 
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Drying wet ignition system ..................... 800 

Sealing car against dust leaks, SOO 

Seal for baby straddles mother's lap . . ..$06 

Simple tool cleans piston-ritiB' frOOVeS «i . .800 

ELECTRICAL 

Cleat spaces electric wires and supports tamp. .... .784 
Thermostat controls temperature of electric oven. . ,779 



Rewiring building with aid of compressed air 796 

Splicing low-voltagc electric wires ■■+.,. ...i ... , .79$ 

FARMS 

Rhubarb grown in basement during winter moDths.7SD 

Trailer tank hauls tractor fuel tO field .778 

Guard keeps cattle from opening gate latch. ,782 

Harness traces held: on singletree by spring. .... — 784 
^'No Hunting” sign from farm disks .T$4 

Beraper clcaoa lugs on traitor wheels .766 

FURNITURE 

Brass fireplace screen has pine-tree motif . ■ , . i , .748 

Latest wall tables .75$ 

51ats replace cane seats on porch ehaira. .775 

HAND TOOLS 

Sliding tool rest for grinder .................... ,746 

Triangle altered to draw beams and threadls .750 

Baffling blowtorch to burn off paint 752 

New magnets am useful .789 

Attaching chuck wrench tv drill press .786 

Cause aid* in truinff >ew teelb .757 

Gauge tv select drills for tapB ,770 

Curved ruler to measure distances on globe ,770 



Machinists' aUding- hammer too! has attachments. . ,7$3 

Gauge tn check diameter of holes ,784 

Clamping beveled work .7$5 

fContlnued tn page 8A> 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will fate master you? That*s a question deserving 
your honest answer . , . right nowl Actually it is largely up tq you» You can do 
with Life almost what you wiU. LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialized training 
for which it is so famous. Choose your field . , , now’ Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 



Opportunities in 

Traffic Management 

The field of Traffic Management offers opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to fmandal success. Many LaSaJle-tramed 
traffic managers — both in the railroad and industria] 
field — now command salaries of $3,000,00 to $5^000.00 
a year — and better. Investigate, Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 

Law for Business Success 

And it isn't necesaary to practice law to get this 
Success, In fact probably most of the men who study 
law today have no idea of taking the bar examination 
or becoming lawyers — they want law training to give 
them mastery of men and situations in business. You 
know that— 

Cl) the man with legal training is a leader — not 
a follower. 

(2) legal training keens your mind — dears away 
the problems that stump the ordinary feUow 
and makes you master instead of man, 

(3) knowledge of law* simplifies the complications 
of executive work, 

(4) Many top executive places arc filled by men 
who nave studied law. 

No matter whether you are in a big corporation or a 
small business — in a great city or a little town — a 
practical knowled^ of Taw cannot fail to be of real and 
vital help to you in making a more Siucce^ful career. 
In every state in the union you'll find law-tratned 
men who came up through LaSalle. What others have 
done, you can do. 

And LaSalle offera either a full law' course leading to 
LL. B. or a shorter business law training— whichever 
you prefer, All^text rnaterial, including valuable 14- 
volume Law Library, Training comprises the most 
effective features of modem law instruction. 

Executive Training 

Executive? who are efficient managers command re- 
sponsible positions and good incomes. And the need for 

•MMaMaMBBUHaauHBVHmaiviaiMiMMmaaiunBnBBaBBBBBBBai 



trained executives is growdng rapidly. We train you 
thoroughly at home in your spare time for every type of 
executive work — teach you the principles and practices 
used, by our most successful business leaders and help 
you develop your management capacity — by a training 
built with the aid of outstanding executives. 

Become an 
Expert Accountant 

Tke Profession Tnat Pays 

The demand for skilled accountants — men who really 
know their business — is increasing rapidly. New slate 
and federal legislation requires much more, and more 
efficient accounting from business— big and small. Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Lawj OrganiKation, Management, Finance. Men who 

E rove their qualifications in this important branch of 
usbess are rapidly promoted to responsible executive 
positions — ^Fiven an opportunity to earn real salaries. 
The range is from S2.O00.00 to S10,000.(M a year— even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding pf Higher Accountancy, 
master its fundamental principles, become ex pert in the 
practical application of these princmles — 'this without 
losing an hour of work or a dollar o f pay. 

Your training will be under the direct Bupervisinn of 
a staff of legal, organisiption and management §p«ial- 
ists, business efficiency engineers and Certified Ihtblic 
Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs. 

Mr. Salesman: What*s Wrong? 

Why aren’t you making more sales — more money? Is it 
you — or your proposition? Check up first on yourself. 
Other men — no better than you — have found their 
earnings jump and stay up w^hen they trained with 
LaSalle. Literally thousands of men— many of them 
years at the game^ — have increased their sales volume 
and earnings through home study with X,aSalle guid- 
ance, Sound — practical — usable — right from field ex- 
perience. Train for top-notch production with LaSalle. 



LASAUE EXTINSIOH UNIVHBITy * correspm^^ CHICAGO 



I would like to have ytjur special booklet — without any cost ot pblii^tion lo me— about tny 
opporlviiiiucs and your sucxess tminiitf; in the busineae held I have checked, ' 

I o , -r 



U llilthtr AceouatufflCJ 

□ L*ih- > E>eitree of LL.B. 

G TraRIc MnnaiUimeDt 

□ Modarn SalentnaiiaHIp 

□ Bu4lncH Maaa£erueot 



□ Commercial Law 

□ E.Xpert boa k kecpl ad. 

□ C, r, A. CoaclilaA 

□ Induatrlal Maaademeoie 

□ Modero FoTeiaBnihlp 



O BuiIucm Fa Irtish 
O BuHinoM J 

O Effeceiirc Sr 



Name... 

Positioa. 



□ StenoCypy 



■ Af 
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Address-. 
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When ttl'iiiFtj to ptunti: 'mention Poputar jU ec Aantf s 
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HEY_ BUDDY, GIVE ME A PUSH 
, , . MY BATTERY'S GONE DEAD! 



PON^ LET WINTER BATTERT 
TROUBLES TARE THE JOT 
OUT OF LIFE I 



NEW-TYPE BATTERY 
GUARANTEED AS LONG 
AS YOU OWN YOUR CAR! 




POWtEr. 

saving 

Top 

COVER 



9 IT'S A FACT" ! Nu matter huw long^ ytui own 
your car — no mareer how far you tlrive it — if the 
Goodrich K.athanode Flectro-Pak* you buy fails 
to give satisfactory service in that Car^ The B, F, 
Goodrich Company will replace it, ivithont charge, 
as clearly stated in the wtiiicn guarantee. 

If you w'ant to save plenty of battery grief and 
expense this winter . . . next winter and for years 
to tome, have your Goodrich Tire ami Barcery 
Eiealer or Goodrich SiKertown Score put this Mfper* 
Goodrich Rathanode 
iilectro-Pak — with its Power- 
SavTng Top Cover and Special 
spun gitiss mat const ruction — 
in your car today. 

YesJ Your old 
battery 1$ worth 
money 

To mike it eflEier for you 
to ^niqy Afuirkcr sLirli 

wich this Goodrich 
Kith inode Elect ro-J^ik 
rhhtnau, your Goodrich 
duller itiU Rive you i 
liberBl ttidfJn iUdw^ 
anCTL' an your old hautiry- 

Mttiitrtfte t^thano^e 



€ef off to a FJ^t g Start with a 

Good rich 

KATHANODE 

£lectro-Pak BATTERY 



(Con tents — Con timi ed ) 



Taoli marked with numbered nails 780 

Caliper attachment to hold welder's crayon^ + ^.7^8 

riotched le^ improves calipers , .789 

Spring to eject small p*rta from vlsp .796 

HOUSEHOLD 

Homemade sleamer to remove wallpaper , ,745 

Flower urtis from auto headlamps .750 

Hook to hang pictures On wall hoard , . .7S0 

Old paintbrushes converled to duster* , 757 

Salt and pepper ahahets of wood and metal. ,757 

Glass bottle stopper removed with glycerine . , . , , ,764 
Pictures interchanged quickly in frame. ,767 

Holder for waihlng^machiiie mangle . .768 

Cleat on Ironing board stores cerd . , , . — .789 

Draft inside chimney increased by cone collar 770 

Removing grease spots ,774 

Sink table to prepare vegetables . . , ,774 

WMd cover far guest book , . ,774 

Trip on alarm clock opens furnace dratti ,775 

Solvine home problems .778 

MODELS 

BelU and hitts for model boat 764 

Fence bars spaced hy balls for soldering , ,7^ 

Tool to shape ship-model moldings . .770 



POWER TOOLS 

Sanding disks attached with rosin ,747 

T ool rest for large faceplate work ,,,,,.. 768 

Tapping fixture lor small parts 788 

Lathe arbor support eases work . .... ,788 

Table an drill press to rotate work ,788 

Precision macbjiie tools turned on lathe .TflS 

Turning duplicate radii with swivel tool post. . , .794 

Lathe sanding table fits CuOlpoat holder. . ,795 

Heavy arbor centered single^ handed ,796 

STORE AND SHOP 

Anchoring springs to webbing on furniture, 752 

Fork to catch fowls in crate ,784 

Sealing large number of envelopes by hand , . . .... ,795 

TOYS AND NOVELTIES 

Barrel-body chariot thrills back-yurd warrior 744 

Scooter folds over for small storage space .746 

Cadgct to help solve crossword puzzles , . 763 



WOODWORKING 

Turned novelties in Rgured gumwood ,..743 

Dowel cutting gauge saves time , . .756 

Sanding sticks for scroll work ,756 

Crafting with fo‘il molding . 765 

Lasting beauty in a wood finish ,771 



MISCELLANEOUS 

CouCour Sanding block smooths irregular edges. . 

Fertilizer for potted plants ... 

Sand trap prevents wear on pump valves 
Knob to turn world globe protects surface. 

Shellac your gulf cluos 

Trouser cuffs held by snap fasteners 
Penetrating oil work* rapidly with soldering iron. 
Auto Springs give tennis nets even tension. . . , , . 
htultL-colOr paint pail made from cans 

Climbing high poles with rope loops 

Lock hasp from strap hinge . , , . 

Antlt^-Ue Candle Sconce tapped from brass 

Photos made with ground glass aj;id spotlight. . . . 

Pipe keeps Jadd.er ^om twisting 

Washers provide good cord tics 

Sparring partner gives you daily exercise 

Locating patticla in eye with magnifying glass. . . 

Repairing typewriter carriage bar 

Cleats On platform save labor for truckmen, , . , . . 

Kinged door on drain pipe ,,,,,,. 

Signal lantern bases from brake drums 

Naila uud washers make speedy slotters 

Pipe routs inlay designs and CUtS dOwels ....... 

Small cement mlxcr has geared hand crank 

Wood protected against rnt 

Installing modern centrifugal pump 



,745 

.746 

,746 

.747 

.747 

.747 

.750 

,752 

,752 

,756 

,757 

.763 

.764 

,766 

,768 

.769 

.770 

.778 

.782 

.782 

.782 

.783 

.785 

.787 

.795 

.796 



mt'ORTAJfT NOTICE 

It ta the Intention of this Tnaga^dine to provide its readers wktft 
Lnlormstion regsrdltig tbc latest deveJopmeiata Id the n^echanlca] 
arts. We tfiJce no responsLbllKy as to whether the dlacloBurca ton- 
Latned lu cur articles are covi^red by patents and adviss readers 
tc invcstiiatc this subject bcldre tnaklns. using, or selling any cf 
the products, machines, qr prccEEses described. In order to SVOid 
possible liability for pateut InfrlngeRieot. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5 S 3 UJ, SCRANTON, PENNA. 

Wilhout cortl or obli^jslton^ please senfl me a copy of your bof^Jklet, '’Who Wins and 
Why,” atid ft^lt particular«< about the subject hffor^ which I have marLcerl X: 

TECHNICAL ANP iNDUSTHIAL COURSES 

□ psiiwt Wcirkiif Q Bnii ^ISiiipiitE 

Q Aruhitf'ct.u »L lJr>tuiiii«n □ □wllernuiker til Plumbinc O FiUilkS G tirulrc Fpci'nV)t>f 

□ iPIp^tlniBLjni G tl^kntKir G Hutlni G A f ulital ilmi Q briiJgri »hd l'u^t^r]l■^l 

Q tTualrat^lur knr3 JiuJiLlpr G TV! b p ho n.e Wd>rk G linrlu'i Q Air Cp'iii'tii.U^ciMv ^hi 4 G Cbcriniia try □ l"h i,r]itKirj 

G t^rniQ-l-urhl I'trkftrn'iA.ri □ l;H)^m>vrk>E Q^l-tvani iJiirinKi- G CcmJi MkiiLur 

G StruciLiFjU KFLKmf-f’r G lUtK-bjuLLi!*] l>FKrt*ai*xi GHt^Ank Kl*c-trk I'^ngji^r G Mirw lTorrn'i«.rii G I'irr' IUiiih* 

G Mktio^li'iCrjil of InVrnrUini Q Ma^hltiitil D Ti^rtri H'k-cr G hlnriiir t^nKiacrr G Naviuatuhn 

□ Hleeltk-gl Kogici^r Q }'«il#riLii4ik.ktT □ K. It. l.4<MjrB«Uv« G Callun MninuTaptuHaR 

□ EJrptriu riglitiii.c □ TIIpmI Kasipoa □ R, R. Filftrupn, G XftnutBctnrinc 

G Weldiiui. I'jEmtru; ±.diE t!u G AviBtJitD Ilxschtn* G Air BrjilcBH G K- IC tjuitutiTicD G Ajirittbltuni 

S Tlndiiic Sho]p Blu^p/iiL4« Q Aitw Twli ti Q kitc=ci'F«riEia: G h'rud Ontiwm^ 

tint. TrrjitnieDt AI«tlhL« O A*eId El'T-lrir-jil IWIinirVii G nivif fi!i|hcj||i|fi!tiriir G I'nuECry FHrming 

BUSINESS THAjNthG COURSES 

G Buiiiim MhithBtiitLTOt □ Q SprviM StniiMi SiJftiuimielil6> □ !jT*dp iSclicwd riub»reirti 

G IbduatrlBl MBDBSE-ngenL Q ^^feLpfuI Wtirk G Fimt. Vrnr LViU^tkc SiitijrclB G Llisli. ScliDcil Subj-ecl* 

G l‘r*ni<j D ,S-fiiihl^lt Q Buviimw (.'ormiMiviiriLirr Q CdILoipd- FrpiMiriiiriri- 

G ArHittEtiAn.'fy □ r'rvtkeh □ St«no<riipliy nntl Ty itiiig G lllu»tr«linf 

O Cwt AcBbunlBiLt □ S4.l4»jn4,|iKl»i|a □ Civil G Atn.il CJIpiFririr G (Jartooning 

□ TT. r. Ai.'>:<0!intAIVt o Aii^'^n-bltig G lEaUvra^- .NlaJJ i.1rrk O Lrt-tvrinB Sliww (Js-rgl* □ Hiai» 

UOMeSTIC SCIENCE COURSES 

Q HptuM □ AnJVAlgrvrE l.)j-«wi,cii»liLrn- G Food* anil (I’cjOi'krri- 

G I'mltwlona.! Lir>-wmikkiD|! ^uil I.in<iFnin4 G IVa ItrHgrig ltIV<i f 

..H-.. j4jst— ^ffffrt>sj 

CU .^...Slore,, J*Frsrrtl P^sitiun,,. 

tf y«u rtfaidt tfi f^anadit^ tend flfi* rvnijiDfl |g. Ihr Inlrr-naili^nfil CwTCSjutnilf'itn fichv^t rr^fijd'iitn. LiM-itcdF .UonrF«al, 

If ydti rmpj'dd' in F.'Bjfto-tKt, ie»<i fc f. D. fl., 7J A'inpriniK. L/ir\4f)n, IT. C'. t. /^niflan^t 



iriicw TPritinir to atfrer^ fjwr^ jhlruac Popntar iVef/iatnVa 





16A 



POPULAR MECHANICS ADVERTISING SECTION 




'the Time 

^RBADY 

>r GdoiI Pay Jobs 



Thiitus^nclB of npw Johs D[Vfn1ne up In AT3al]i?n aa h 
rt:a.uU ^ itic GF^attaL eiwtli Ihe Lnduttrv ti^a ever 
Irnnn'ii, Fa-nlprtf^a K'aFhjrii! ill r hi and dai' butld- 
][||^ ru'W ■in.OntM:*. AlriinrH are AiMlnif iqillEanB of 
iriles to their trli«lliUei. TlKmMJinl* nf nri^'ly 

1 ruined men nwdeil:. Tlicfe h u iilupti For VOU ■ . . 

If j?DU hare lliu ceiupielc <^j>pr'4r‘ed Traiitlni Lliludln 
ofTeni junr. 

GI>Oa ^ALAftkES PAIQ Airline Plleis jiel up Lo 
fTlKift a yeart ro^-PIloEa, SSflllfl. Llrepaeil \teehanlfi 
Ret LI]] E .0 a jear ; Aerenautleal Enifinti^rf . tADIiCi, 

LINCOLN Prepares You 

Thit LlitoN Cevarnraent Appravfd BchtWl ytm 

neL'urate techmcal kiLDHtedne and prufLirui.l rxperf- 
ence' Prepare^.* jng for irame- 
cllulei ecuplnmi^ni a.c PJIet. aa 
Aeronaut If a.| ^IniiinLur or aa 
IJeenaect Alrplaho and Enfine 
Meclianif. tl TralniliR PTanw; 

IS Kliops und f j^iKlFaloFi«a. 

NOW 1$ THE TirWE TO GET READY 
Uur Graduatej |n deniantl. VVe train yeu and 
earl at Gj-aLliiares En foeaiing pea It ten a. Pait- 
eiufilflynient fer y-our Eoanl uinl Boom 
while IralnlriG Tret \hr. faeia! MAIL COU- 
rON TODAY for full ln1Wfrt*H«n. 



Our 


Lincoln 


Stu 


dent* 


■eluRl CKperb 


en» 


m de4lin« 


big 


WUl build- 


mg 


ml Air* 


plflies led nil- 


servJ 


ra their 


test 


RlghtB. 




LINCOLN AIRPLANE A FLYING SCHOOL 
5511 Alrcrsfl BFdK„ Ltircoln, NehrasLn 

li'et! t'll 11^4 In Krl lure Arlatleiii. Pleape rend me mmplelB 
InrcirifFiall'Cin uhoul Llnixiln Training. 



] PdAME 

J CITY 



— Aqe 

^... _ STATE— 



AUDELS Carpentei*s 
and Builders Guides 

4vols.$6 




Infida Trudfl InfctrmjtTwk Oris 



l■■kIl# Tr*«*_UmwMM 

en. Mnbunirt *o«l 

ill WanijwoFl;*fi, 

QnWrt Elr4 rau ttm UL«H^'yl 
ImiT^rhitikt Ibl4 w*4it — ^ 
Inrlodtar aw^ 

tuiuLMiTt *.n4 

Dicdier avLitf iuuuftkituL. Ad 
■BLir U f D U » fl T^ lut ElM 

■ PfinDElce Jud ri.ild«Dt. A 

niKtJemt Mm ^nd 

Quiet ItritnnK fcir Uw muter 
woilmi. L'^jpeaten erEir* 
wben- ■!* wiif rh«f* Giibdfi 
H i If'rivimx Jl*nd (0 Eulrr 
We^k^ Baitsf W^k *nd BoU 
tar 1-0 t=t Ibi* 

lrt”ud rwtAT JiatJS £oWn 
)<^]4 b^w. 

'Hpw to UBO tbe arterl Muiro^Itow to SI* aaJ Ht 
HWB — Hdit to bnil4 Jumit.Tjro — Uow to uflu n 
■niira boi— How to uaa tlu cbalk lixm— How to lua 
niEt^e aad PuaLo^^now to mako joinu— OarsotLiet* 
ariLh.mQEiD-— -iEloivtiif inccpiuraiion probletoa — 
tlnaaLiac attejuiili of timbent—How to let irtrderB 
■bdalJla— Howto ftwutu b4?tuev an4 imfe— li.DW"to 
cofta — Uow to build houBean. barnst 
i*aea, brmiKalaw^^ .^tp.“-^Jow to 10*4 ud dr»ir 
plana-— Diawitia up apec lfIce.E.iai]B — How to er- 
— How to uaa «ei ttoea 13 >°d IT <m tba 
atml wjUife— ilow to build bolat# and aealToldB~ 

■kyltjlhu — — Uow to build aLaire— ^Ijnw to put OH 
iql rrior trlm-^Uow lo hana doott— How to litb— 
lay Hooi^'How to painL 

laae ■■■■*!•• •BaaaaeEBB'KBanBBreBnBeBpeBiBBeiteaiiiBeBBBaaBniaoaai 
TH£0. AUOEL & CO^ 4^ W- 2^rd £t-r Naw York CJtr 




MaB Aid<U OnueUn and DeUd'eei O-uMh^ | vnti^ «L T 4hfi/‘ fra* itM. 

{n^atUy iui4Lt4 iafoid. ~ ' * 



1 tl In 7 4^/r. *'b4 I 

Na uUivktiviL ual*** I eKLaktnJM. 



_ . u o.s. 

CHfanwiaal wlU iatBn.tbem^ 









Oe m ipetjtmj i 





BEe fast-atowiniff field for men traiiicd ip dedgnt 
tatLm.at.inE. Inaulattng. [n^lAHipE and servicing. 

Offietfl real oppDrtuniliea in Air CotiditinninE new 
btiildEpsa and rempdcling wiortij-while old build* 
ingib. Write today for melbod of how can pre- 
_ pare for thig thrivinff industry. No abliE:uth'>n. 
aAmoirteiin School^ Dent, Ac g<5^ DraKrt at satb, ChLeaao 

'STATE COLLEGE 

&. Decree In 2 yesrs. World famooB 
lor teohnjcdJ li-year couraea in Civile 
Electrical, Mechaiiic/?li, Chemiealn 
Rciilio, Aeronnutical flnsincerlngt 

- ^ rwL t 1 , “u?ine!M Adniiniptretion and Apoount- 
in^. 4li»e who la<ik lugh schtMtl miy luaka np work. Low 
tuition. Lving ookta, Jyoeated in pietureeQue tbl and late 

Students from twry atatc and many fnreiKn countTit*. 
year, ttitor tie ptcmlwf, January, Afareh, June. 

Writ^ far cafgjpj. tllB CaifoBe Av». ANCOLA, fHP* 

STUDY AT HOME for Personal 
Success and Larj^p EarninRs. 2B 
yeara of Hucceaafui student suidaiica 
assures expert instruction- LL.B. 

awarded. All text material 
furnighedr Easy nHymeut t>lRn. Send 
for T*REE BOOK — “Law and Ex- 
ecutive Guidance." at ONCE. 

AMERICAN EXTEMSIDN fiCHOOL OF LAW 
Pent. l-K, 73T H. IVIIchisan AtK., Chicago. III. 

Want a Career in 

photf^iraphy? 

rreflt by tbo [rrawJrts demand for puntcinr^riiipt 'WoncJeiTif mcmey. 
niakijis opciuri.unliioe In Coiniuefcl4l, N-ewe. PDftra.Nt, AdvertialMa an>J 
Motion Pltfeura lPhot44i->pPy. Truln at Iwini.'' ar In o|ir -muLdEnrii e4m- 
ii]«c.4l:y iwJlpn<^1 KivdioE. asth yo«r. !!«na mr fiw iMOaiot. 

NEW YORK INSTITUTE OF PKoToORAPKT 
m W«t_ 33 _^. fPept * 0 > New Y*rll City 

CARrOBN VOUft WAV 

i^fosuceifi/ 

DONT COPr— LEARN TO ORieiNATEI 

R4YK nuaXS vrE\ tncli j-4m HOW to rREATFI OnTOTMAL Qjg 

HA llTru l>l'H at hviTM rbat voa Hn ^FLL CDid-M- H^alH.lF?* 
re iHsoni iLnd «T^ CiH llVlfl'atlv'n. All t«r iMv , . . 

Stud -ridiui and a-idrrH fw irta do'diUi 

mt au»Nt iewnoL o»pt. iw. box a»M. ciwimj, oii> » 

£ARN THE DECREE 

r>oc k.;.T of Ptynt^lniy rPtlJ^i. Phll^iOHby., IJrtmr*- fTotkoral Coonaa — 
l.*w, Biwln***. auf- ■^tWARTeACDi iV STATE OF MCNTAHA." 

Im Sd-paa]* I71C.RR BuLlH.iii at odie*. No Obllgatlan. 

Ttinpli bar Calltia, Dant. 2-R, 2lJ E#iJ Main SInrt 
MIimmiIw. IrlontanBi U. S. A. 





Icam 

fi. lL.T.Sdn I 



At homL — In snare tline, Mbny overcoiofl 
'‘ataae-fiiEht.^^galn flelf-conudencfl and IB- 
cufUlng power, this caay way. wntQ 
fur ifce iwjofciet. Ho-wtoirori' iroii- 
iru^ wxitAs und rcuuircmcubi. 

Nflclh AniKricapii InalHute, 13 H 

3401 MiChkSAlt Av*.. ChlUtH, JtInqHs 







r,l f U LLT ^ . 

Jl CUAflANTEED 



H'qM 

C h Mi^¥ VPlif nft^M in flO il*V 
I lo U.BU t!il!t imviErncr hl.-il-- 

J ^Ffiriii'r Onlv to Tilt I'omuli 

i h’Ri I' TJ1I.4T. rUTFKK. 




"Int'b'l'illtt^'iit VttfTinm'*' ntlmi:- 
liiU'.^, tli'LTt'IvlnE iL?j||u Idwia V(>*- 
'ii-:. -Til l rUtoW^Ll IIATlE 1“ iIhiu- 
v-.LI-iFl.^ nf 47 P‘.e,-s (if halrlnii‘Jt». rilCit'iS 
falL:i:i? llAir, Totirn up pscaln. 

llF nft^M In flO ilBVii. FOf-f 
iL.'iL’hlnin at 

omulptt. WTrUf oulrtt for 
r'AND“ b'£>T/ P-IS6?. NEWPORT. KY. 



it'rttfnp Popiifar Mech*nfcs 
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th an Kt&jr play- 
inff Conn hand in- 
etrumi7nt, you can be 
ready for band or or- 
chcatra in 4 to H 
A Eure rond 

to popularity if yow 
atari on a Conn, 
Choieo of the world's 
Kireatwt artiste. Mair- 
niii«rnt tone. Many 
oxcluBi™ ftjatures" 
yet they «Jflt no mope, 
Aak to etc the marvel- 
0U3 row modela now l>einB 
displayed by Conn dealers, 

,v. : j 

WRITE FOR THIS 
NEW FREE BOOK 

Home trial, Easy pannente. Write 
DB for free booh on whlvtitjver ln-» 
SIrtiTTK'nt 1nt(TCK«te IWJ wumI, Men* 
dun l(u»trMmvnt, 

C. COHN. LTO.. fin nONH BUOG. 
PLKHART^ I kb. 




DRAFTING 



The dndtspiinn a ^^■o^k eoiiiL^t Jirnt. When bii^nerin 
. . . !iml it iri iri]|rruvin^ . . , there if? rew etiiu^iruei i<m ■^ork. 
new l;iiii[E:tiii}(9, new mar: h! new. tepuiiB nml rfetjuFt run [rjii work, 
AU ihe:^ mni*t be Inii^ onr. im j>a|>t^r. tlie 1-IUiJT nturi 
tlirtt ma^i he Lirtii IB (ht i>li A ITifAJAX, 

Drafting Is Well-Paid Work 

I'JKPfline; i3 eienn, iiiEere^tina firnfedsioiiftl-rype work.^ h pays 
well rnnlnrt . , . HifTem rent opporLuTlhief? I'or ]»ronitrEir»n. A'^hi 
tioerl no firev'Etius trniniiJK or csrptrieiire , , , no apin^ijiL tsilenl — 
fo learij l>rnf[]i]ji{- li i-'t one of tlit nleadjcnt eitipluyinetit fieliJa. 
N'li liineliLlje ever rliit the JIJrulinEiian'B work , , , and no 

iiinrhinc enn be tit vent eiL your joJi La rj/u'etys iEtfHrf. 



LOCKSMITHS 



ir )mU arc ^ (whintHth, cut Imyi, tM> EtiDk will i rural uablt, 

WritD fdr it Dn your trtti^rhrad or builn-na card. It‘a FH££. 



H. HOFFMAN CO., 6^43 h)>Western Ave.i DEpl.tS^ChleAgo 



RADIO 



ENGINEERING, bhuadeafftlnit, avh 
aUeiE Evnd i-hriii^ raJlu^ Eistvinn^^ 
Enatine and Mnrfle telegraphy tauvlit 
UiDrumrtkly, Nine Uieutha' eni(lnecdri|{ 
oaurae emil valent to trvre« y«am' onlJe^e radla woric. eswb- 

llsbEd 1874, AUeKpenaeslow, Catalng free.. 

Dodge’$ Institute, Atla St., Valparaiso, Ind* 



EMGIMEERIMG 



DICKER 
IN TWO 

years 



TF-nrMr\L AND Afl'J.Itti COUlO^Eii. onvLOdil. 

T[^II3 A N 3J !Mi 1N!£Y [Inpi'iM U iihu.,, iblsil->‘iiiiu. J vj-. 

Eph^lLit'nt., Atnh ll«^'iurri|l, H^Tijr C utaL .t UM^'nli 

AU rvu^i^fi UaL-liidr Ai|r i"4il1ilH(i<>riinirij Lfir* Fnlt'Ta- 

liuih aIiiL hhinF-l ifr)1 T^iJTEin -I lf|<£ I V11AipClii!i >rj 1'lrr- 

tPb-Ltv. IS^Fwl-flijrlri^u Air OisiiiTiiMiinr. FLr- it=-p 

lEiifriK^aiKFih nrA-ftinc. EileiuJirc DiocfrrH ■^.qukiinirn'L 

TlMTJilN* PD^l-lifii^ Eoc uiJ hoardi iif 

In Ve I'TWin liiiii^. Awirflfed b/ rbrfrs Ky 

RlikiBi^n, rwiBBSiiAiriL 3 »<l try ahininl, llihB pn>i twn-rt±r c«urHi vpra ib ^ iL^rl 
dfeUTEtr^ R-pfli I’CRJ tAdbtJ. ai^h 'b'FIVEI- r’^HUER. fr«e 

FlhlUiV EMCSINEEHINC CdLLCGC 

Miftt Jfw^nn* A’krnnkm* C»j, Wp^ 

SIAIL F«m FREE INFOHSlitTION 



BROOKLYN 




TRADE 

SCHOOL 



1117 Bndl^ord x\ve,, Dejit, PM-fi(S 
Brooklyn, New York City, N. V. 

n Diesel PnitiiwB p Oil Burner 

n DtcacI Ptc li] n^i n eeri 

□ Aviation Meefianie □ Welding 
O Aernnautienl Pro Knjtinetmng 

P Auto MeehhTiic nTisIkinttFitiurcH 

□ HefriKeration □ Maehine fihop 

□ Itadio anul TelRviaiDii Areehunio 

□ Air Cnnditioninjc 

□ A reh ftecturaJ-M eeh nniral Dm f tin g 
n Eleetncftl n Window Display 

□ Artiiature Wining 

Namt. . 

Addrttt t ... H i 4 . , 



Learn AT HOME 





ill yoitf (pare timn 



*r nt tSr' Cvtfrf/v Ht Ckicnfft*) 
fuiieiniitiEm. easy, plep-i 
|t1uli Eirn?inn1[H| I ly i hi; 

hi PrliOHjl ftit 1 5 r:i flsii 



TRIAl LESSON 



H^aiiiplle []iid uUKy-lrflRuiL B-ydleiu of lenrniiig Draft] iig. Send 
pofttal L-nrd or this rotiputi. Mo I'hnrRe now nr later ior thM 
FREE LESSON, Prtjve to younielf lu>vi" easy it is to learn 
Drafting by ihe C, T. C- metlmd iu your UmS rifilit 

in. your OWN HOME. 



CHICAGO TECHNICAL COLLEGE 



P1(I9 T«eh Bld^., IIS E. 3Bth %Unt, Chlcaea, Mllneli, 

rieoBe send me FREE Trial Lestfln in DKAFl'lMXl 
and show mo how I ean. prepare f{jJr gomi pLuSltiona in 

spare time AT HOME. 



XniEie. Age, 

Address, 

P. 0-. , ^tiite. 



irAen Tarifirt^t jifease i^iealion Mct-hanicit 
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—with all types 

INTERNAL COMBUSTION ENGINES, 
ELECTRIC POWER GENERATION, etc. 



VOT.T MEX who aro Elnrcrrlj' arnttitifiUB Id 1 nali.l^ BdOi] Ih ittc 
JJLftHel 4 kil<t hnJustrtcw, wanl lo kituW llni irue yOlJ 

witnt 1(1 krjow iihouT (;mpL 4 iymeiit orijxinuninw and employment 
requirumeEitH. F'nr S'eam. IoiulI E^rhoi^la, a ^.><^clelliEed leiulir 
111 lh« UuliE of odiieatinn lias played u vital puii Lb hcJpLmr 

wlde-Bi*^’‘Nhc lueik Lo nuuliry for utiemuj Icb Imlui^iry, XAtiiXbu 
Httioflta — b nifillMriMtcilhtr Itwki pM-diri^hi — will supply you with 
CL biitiCtTC. honGtit Bmicmenl of fjbets on what you HhobJil dd Ui 
Jnt 4 > the pruflCaLlc Dicacl lacJuAtiy. Nu eaiififfCTlLl — DO 

ijiLmjiB.Ufm.enca. 

YOU NE£D REAL SHOP EXPERIENCE WITH 
TIME^TESTED TRAINING 

Mail the caopoTi tietnw. In Lhe ILtenitbire you w^lll li«^ r«clI, you 
wlJL see eEUfCIV how othtT luen like you :ltv prcpurLnK thtfm^vBS 
iirr HiiflceHii III NaUtiiiul’n nuiclrm Lmliilnj^ filmic. Vuu lowb on 
thu Litefft., linoai. (Hiulprri eiii. Ytm do reid jnl> work. You team 
liy 1 lmo-t(!a 1 d<J, sho^iiraLct ice methods, Vout tndEiInji; In leuu'LnaLliiK 
in every del^itl. vou are lauuhl bow' m maRc good, and belpad 
in muKe Ruud ufter you Ktuilllute. All of Eldn and mUeh more la 
■ihfjW'iy pictured tor you liiibe I'rtciiouk or Fatia we mU sK-od io yuu. 

TRANSPORTATION ALLOWED 
TO LOS ANGELES 

XadonBl JFHudLmtjL are ullciwCd cnat'h raiirncid farQ from any jxilnt 
in LL >i. fCtuiipitini] KluOt'utJf iToin oeun'K'i point uf entry.) HlLideiit 
jtoclal life Includes Inapectlon trLpa. exeitrsiom, AthlCtEo JcCfllVilice, 
b^tc, ^peAlaJ doeioT flflrvUie Pcrfnnt4i1.lty co4iehJini?L M*nr it«* 
dent* are helped with tpare-tlnre Jebi to earn roam and 
board while learning. LCutiadliitiiL CkCCptod.) Graduali.'- em- 
IfloymetLl ruupefal Lim. 




NAL SCHOOLS 

Jlf>^ 

•^nqeleA 



H'jtcn rr'ricinii^ ^jlp-aac mi^nfron P&ttvtlar Mtrciianics 






ruN'PRoriTs 




MOUNT ArUMALS 

LEARN TAXIDERMY AT HOME BY MAIL 



Very siiri easily Idatned . a tieA I 

bcibby^sreat futi. Mount Wl LD 
GAME for yourself and othefr 
Sport smuHi Mount commoii, yes 
daniostic spccimena, in interest- 
ing and humorous pof^es. Hnve 
ydurosvn INlUSEUM* W« teach 

S ou to tnount ALL kindg of 
IIR 05 AND ANIMALSp 
GAME-HEADSf FISH, and to 
TAN HIDES and FURS. It s 
wonderf uJ.Get the FREE BO OK. 

ADITFfTC''* Have a Etpare- 
■ FI M M W lirne bufltneKs — 
Mount fuP oLhenl. :?elt yoiur tnaUfim. 
Tan for ntliera. I'lioi.uanJ^ of bwa 
EARN Hpkudid pnints ri'$riiliu-Lv. 
not you, tvoi.lo vcetigatci TQUAT^ 
You LvidliedelUfliietl. 




STRANGE BOOK FREE 

AS uair^, IfH^ctLLTea. Telia ALL -ahalit Taxidermy^ all abaut 

E iib pi.-hnfii1, Ti^Ib Iiow VD-U cflh li^aCii [lUlehly all ap-ino. Rush 
tterorp«stAl for VOUR FREE COPY.. atuLe your AGE. 



If.W.ScfKwl of TEudeniiv, 33 TSElNV(>il Omaha, Neb. 




CURIISS-WRICHT fECHNICAL INSTITUTE 

CRAMP CENTRAL Al* terminal 
GLENDALE >i 03 ANCELESi CAMP. 



^OFFERS YOU A GREAT FUTURE 

MOilE ajflrns^ WRIGHT TtCH GRADyATEE ABE 
DJIPLOYTD ei THE AIBCPArT tNCm^TRY THAH 
THOSE or AhT OTTlEfl SCHOOL Tj-ein lor yciur 
lulure in Ihv heoji C>l ihc AijcralL tridLlalrt al AviA' 
l[<xn '9 lor«[ncfll; diu) eilileiL 3 j>K]&ll£lEif ID 

L JLu^iii Shflvt MaliL 2 Mavter Urchann umI 
3 AvnuuSrd JtagiaeeHeo. Na Bytig Jnvohad 
GfAduitea aie ebloluuir Liu^o 44 ii|a 
Etfi^um ihia ad. with Y'Vur 
(uiu«. age, adicifBU juid live CQun« 
in vhJsli you d«ue lull IjvtEvaaiim. 



IVew York 
Electrical 

Ask for free booklet Scliool 
44 West 17th St., N. Y. C. 
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of ronvTndrng and repairing 
motors. This home-study course 
help those who- wish to 
tmowledge of the subject* and will 
of vatue to others respqnsIhJe for 
maintenance' of domastJe, office and 
factory equipment. Free booklet. 



INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
Box SS3S-Jt Scranton^ Penna. 




LEARN CARTOONING 

at Home — In Vour Spare Time 

THO famous PtetUre CImrt 3tClhod of 
IC-4M!ntd^ criminal dmivltkif IibvH (^penL'r^l IhC 
■dnor of for hunfln^ of beslnners. 

ISTiether you Ihtnt yTmluiV'U tutEnT or not, 
Kciid JoF HSU] {lie chart to to&t ynmir ubi]Lt3% 
anrl rA«inipl4.=;i ul Ihe nrirk of scudenls 
earmne from I5« to S^SlMl iwr woeK. /"lease 
siilie Iretir afs, 

THE LANDON SCHOOL 

1482 National Bldg, Clevelandi O. 



Muber m nal bxsiia. Aato INobJ UMbaabcfl, Are W-H'ji'bft.i AcctrlviH' 

W«ldirir. ebu, eib iTiin yoD ta ba ui eii>er|. Aatn-I?l«p^ M^nluiiiir htilp 
S"u scL B jr«td iflb. Thfl CKiat ta nm ib M»m pR fniioifTii ^quipmerit; 

well Cmlif aTHiFF «irpeneEi0Bd RiuJ adob - wvivlc, St««iiri ticClHllHi 

ir.KK- ,!i/)i>[Ti Bad tiQBnt incur ;*teun h-iuMwl dprnut^iry. nv pi 
Nufavilir. Fi>r fTBC- utaLoc writ* 



..Jin. 

p*y roCr Ibti b» 



NailiYilIc: Aata-Dje»l Sdtool^ DepU 75^ HaihYillc, Tenn. 




O Tbi UvHl lubjHL 'Ib ihk HtiirliJ kiLt.}' i> A I r.t-BrHjbtkhnliip. It la iBviiIiiib.'h- 
inr^ b'lUiliBir. bR:iliiti< iiiiiJ ra^uliiiJHii ~:'r.H ['■tiiiiLi* T 'Ij^bi ihudilliiR 

In tSeiir* KFii'iii-t's iiaw Bi<iik Frt'i iri>rR an 4 tanui 'ikij' r/dai biul^lnig. 

• FB .tlF'-CnadiLkui^d uIliI uhJil i Miititb-Jl t. ‘si irtmt al'F'i^ llibUn. 

AjiyOIM JB I Iwfe bLdLdJnR SmJ miuL tr|ivw lliii BE rnr,ipa4a 

■iih Biperlb bi liila llha. 

FIcT-F ■■ -Itur 'iippiHIlIJilEy ill "liTUbJi Ilf."'. Til ^rL Eha Fm^llr In i. 

'■ir^ipn.f. qijifi ■'■fR-.iirs, vu;-. rut ycii.r JIa^ke yiin H«h,t tk 

In « JJHt, 



6 Big Books shipped FBEE! 

Gin w /bUf DEiraiB aed addrMa and vc will ibip renj illiia crEloi»du ut Ih* 

■ i(«l Au'-CB'BditiBiiiBF infnrB.ilL'DiA aradabh. iiyit«ina tar alneie riHikii*. 

ayatam* tar fFUt tmildbial. atiiE-M hjiiJ FicUiJM y]EA nil r^nurmt in 

an M*)lv imdEFiCoiKl why. £tat« Ja a Ju» 4 ' pr^T«aaLtiv Ib h. SfI '1 practlcallv 
wUhaut caniBBtItlsn w>l>< ihF*f tifiiipca jieti qigilkJy fur anv Ab-<' 4 D' 
dlBluklu jBb QUICKLY^ 



Experts needed NOW! 

Itwlc abiEut Yo u. n«d tba upari aBd Ib htuiMl cvHy imibr you wdl bh ikiM)-. 
ii<m d Ab-C 4 ||dkli?iiliif Hiid Iwiw ll ii TaV'FilutUBuJBF uiduiCr]i\ It la eIm iicwaai. 
Flkb^l is kJlW ‘wpltj. EtjlWEil h.E*' (iMdHj tVtfyWllltt BTi butb atnhJIl hEHi bit 
mb*. It b CdliiE to ba r-n* id ihv nuRiiE nf bF| p*y prarmlaniL KtaM btiw. 

Sand tar IbaaF b-n^kr rin n.ir Inaa aiamlnatlBn uB>r abil an haa qtiliiUy jhju 
'eac (Et Ea* l4it pd FtBni drtalla of tbla Enn-Siru urn pripn-iv- 



Antfnqa<n Ta«hnlcal Sstlaty, Omul at Stth St., DiHl. KliS. thMaia 
Yn.j mar nad ms IHf mniplclv Fifnlnpidla nn AlH-tnNOlTIOMlNGj ria T'ok 
urw4ii. [or (r« nininMiBtKut. I wit tmt IKb frw .r-ijiln inHaary r-liaEfna naly. 
Din if f am ewA m’on than aaEiafind T will Tr[Fim (-hii bnnkh la fait day* hud 
Ikin nalhiiiiF. IF 1 da^ldn Ed ltr«p tbem f ^1 asnif in (tn 4a va. tbrn. t3.uQ 
a moBih UBlJI tbi hfMi'iall iBboducbarT prira at Sitii.Fdl la [Hid. 



S' hJiya - . t M ■ 1. 1 --.r I,.,...-..-. 

Addma . . . . . . ..... r, 

Crtr ^ , - , . , , 3ta.tii 

F'LtaJ.ii wriw ua i I b 1 tar and fiva up Lba- DhmB nod addma -gf rcur amplu^ar and 
[lihi a( at laaaa aii« buaincaa nun ii a nlHcn-m 



A Ftetuk Talk About Getting a 

Government 
Position 

By A C, Kehr, Managing Director 
Pattef^on School of Rochester, N* 

F or every vuraney in Governmert Service, theie 
«re many applicanta. And m, like nny em- 
ploye r, Uncle Snm mu^t select those applicants 
who hove proven themselveB capable. 

Hqw arc these selected ? Solely on the basis el 
tfielr Civil Service examination rnarki. 

In other words, Uncle Sftrn cannot meet you per- 
aonally, Ypiir only chance to demonatrate to him 
yCur litnCga for the Juh la on your examination, A 
hiuh mark automatically ratei; >iou hi^h on the El^t 
for the early aivpointmenis. A low mark does not. 

To g;ei u hiibrh j^rade on your examination you 
should be thoroughly prepared. 

How to Prepare Yowrseff 

Frankly, you mipht rjhtain the necCfSary prupa ra- 
tion. yourself — jf you knew the information you 
would be asked, and how much you arc expected to 
know. Rut oliviouGly it is more de.sirnhle to receive 
your trainlnu from a school which has been highly 
succeaafut in this work. 

Tile Patteri^n School of Rocheafer, Jf. Y+, wuii 
f'ounded in lEfll by Arthur R. Pattereoti. Its sole 
uctivity is to prepare students for these examina- 
tions. Mr. Patterson still serves the School aa 
Principali 

Although for nearly eiFfht years previous to hi£ 
founding of the School, Mr. Patterson w-as a mem- 
ber of the Civil Service Hoftrd of Bssaminets at 
Rochester* ]>f, Y., the School does not now ha^'e, nor 
haa ever had, any canileCliDii with the U, 3. Gov-> 
eminent. 

I>urlnic the 2T years of this School's oxlaLencc 
hundreds upon hum3:refl.R of U? graduates have passed 
their e^aminatiDna with high marks, and in: b con, 
sequence received appointments, to well-paid Gov- 
ernment jobs* 

This Book IS Free 

Thi$ School has prepared an Illustrated book, 
^'How to Secure a Government Position," w'hieh 
anyone intercMtE^I may have for the aRking, This 
booh des[;ribei3 the Civil Service, the rciiuircnients 
nniJ starling aalarEca tSlllCO to $S^OC a year) In the 
varioUa branches, aUd h'OW Mr. PQLtcraOh.'^S Coaebing 
method prepares you for your examinations. There 
ia no obligHtion ill Sending lot this Book* MeroEy 
mail the coupon l>elow, A. C, Kehr, Managing 
Director, Patterson Schuol, SI I Mercantile Building, 
Rochester, N* Y. 

■ Ar C. Ac-b^p MqnAein4 OirMl»r 
I P’Blt^nea SqhqQl, ail. MrrcaBtile Hui1din9, 
f Aochcstii'E', N. V* 

^nd mv- your free- Ul[LMlr.iitt'U iKKik, ^'Quw Tip ^jecLLre a 
GuvroirLien^ roaiPott.'' a^-niiiTiK mr ueIji Iwok wHi Tvat oltEllE?ti, | 

me Fii flmy way- f 
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W'ftcH writijiff ple.ase Ji+ention f*Oj>alffr jVffrifinni'fn 
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INVENTIOI^S 



/^FFEKED as one solution to the prob- 
lem of where to locale the antenna for 

the automobile ra- 
diO| a combination 
antenna and insect 
shield has been 
patented. It fits 
over the radiator 
grille and prevents 
insects from get- 
ting into the radi- 
ator openings. In- 
sulating means are provided to insure good 
reception when the shield is connected to 
the auto radio to serve as antenna. 

T ATEST fur the bathtub is a newdy pat- 
ented headrest attachment which the 
user would find 
convenient. The 
headrest is adjust- 
able to various po- 
sitions to suit the 
bather. A flexible 
head-supporting 
material extends 
the width of the 
attachment. The 
headrest may be attached temporarily by 
means of inibber suction cups or pf;rma- 
nently by other means. 

1 JOUDING the possibility of adaptation 
to automobiles, a means of keeping 
rear engines cool 
in motor coaches 
has been patented. 
In addition to the 
cooling by water 
circulating 
through the radia- 
tor, w*hich is ar^ 
ranged above the 
engine in a hori- 






iiontal plane, an air intake extending to the 
roof of the coach is provided. Through 
this duct air is introduced into the engine 
compartment, being directed in a draft 
downw'ard from the opening on the roof. 

^^ONVERTING the coupe or coach into 
a vehicle with rumble seat would be 
possible with an 
invention patent- 
ed recently. It 
provides for shap-* 
ing the car^s body 
so that a portion 
proj ects a t t h e 
rear, like a built- 
in trunk. A cover 
on this compart- 
ment is pulled back and swung slightly 
downward, sliding the seat out of the pas- 
sengei- compartment and into position for 
use as a rumble seat, The arrangement 
gives more room in the car's interior and 
also allows the rumble seat occupants to 
enjoy the fresh air. 

JT'OR improved illumination of a room, a 
recent patent protects a system con- 
sisting of a color-* 
filter mirror re- 
flector arranged 
near the ceiling 
and a light source 
arranged to pro- 
ject a widely di- 
vergent beam 
against the reflec- 
tor. The direct 
rays of the light are limited to the upper 
portion of the room. The reflector covers a 
sufficient portion of the ceiling to give off 
adequate illumination, from which high 
glare has been eliminated. 

(ContLnueid ta I^hec- S4A } 
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for Men of Character 

EXCLUSIVE FRANCHISE FOR 



An Invention Expected to Replace 
A Multi-Miluon-Dollar Industry 



Costly Work Formerly 
*‘Sent Out” by Business Men 
Now Done by Themselves 
at a Fraction of the Expense 

This ias call for racii everywhere to bartdlB 
exciusivc agency for one of the moat 
unique bu$lne$a inventions of the day» 

Forty years the hone lai busiems wm supreme— today 

ajtnosc extinct. Twenty years ago the phnno^aph Industry ran into 
many iniNicn^~tqdxy practically a reJde. Only i comparativriy lew 
foresi^hted uen £aw the fortunes ahead in the auEomobiJe and the 
radio. Yet irresktible waver of public buy inf swept these men to 
fortune^ and sent the bucgy and the phonograph into the 4i«:ard- So 
are great luccessei made by men able to dtEeci the shift in public favgr 
from one indoairy to another. 

Noat OKittAtr ciAaMee iEr DtJting plan. Aa old ritifalutcd iDJmtrr — jji tnte^il 
ubd ifiiperuaL injtoi tlir Diciofl'i icnKrurc— in whkli (hHiK tiandi 

erery yrar — u in Eliumindi ot rm bcLtlf itpl4red by a [m]y MtOPLihiO ij. li aifJi: igiea- 
lixM iwhitb d«* iIk work b«fer— mare relubljr— AKD AT A COST OFXEM AS UOW 
AS 1% OF WHAT 13 ORDINARILY PATPP It bxi j»t r™ited very Icoi lof aca 

w|ig Kiif tiLen uvEr die ii^bts tO thii ^llulblc tltveiHIW (0 du -i rCBUItlblr toHDEU, 

abd iliDw HTDUiji wltitti w tIkk Tines irc ilacwt imbeaid o( for [far nan. 



EARNINGS 

Out luart tn Caliibraia earned over JLWO per month for three 
months — dose to $J,000 in ^ days' time* Another wrices 
from Delaware— '^i^nce I ha.ve been opcraiing Quit a liEile 
less thi4 A month, of actual selling) and nor the full day at 
ibit„ because I have been getting organ i^ and had lo spend 
at least half the day in tbe oAce; councing what 1 have sold 
outright and Qfi trial, 1 have made just a little la excess of one 
tbouiand dollars pn>£l for one tnonth.'^ A man working small 
city in M. Y. State made In 9 months. Teaas man 

nets Over $300 in less than a week's tirnc. Space doei not per- 
mit mCDtioJimg here more than these few random cases. How- 
ever, they arc su^ient to indicate that the worthwhile futwrc 
Ja this business is coupled with inunediaTe carjiings for the 
right kind of man. One man with ui has already made over 
a thousand Sates au which his caraings ran from $5 to $60 
nr sate and more. A great deal of this business was repeat 
business. Yet he had never done anything like this before 
coming with us* That is the kind of oppOrCLLnity this business 
oflers. The fact that this business has attriiCM to tt such 
business men as former hankers, executii’es of busincs«s — 
men v^ho demand only the highest type of opponuniiy and 
incpmc — gives a fairly gw4 picnifc of the kind of business this 
is. Our door is open, however, Ig the young ru.an looking ^ 
th c righ t He Id in which to make his state and de velopkii ^tuj:e. 



t^ot a ** Knick-Knack *^ — 

bur o mTuaA^ ch^'icr Vfhieh 

Putt soUi by bml- 

nert nmicet or l»<if/ AS jtmtonuP 
vftenini, 

MiLf D« niiblae— Tbb lit iw no^ry—fw Hiniy cmiibn 
wbiicb ilie iamibr bofci to jptiT HI die Jtairut. YtKi 
pvlnbly' havF iBED lucliin^ [Her it jet — yotufr DeWf 
anuQH of itK csfjwenw nvli t Jevia — tci Lt hu ilrradr 
brtTi uni by aMponcioH of ouTiundine prominoiKc— by 
dialert OC tdrponEioQS^-by [heir modKi— b^ Jck* 
ppfT, EiewFpipcni. pulituh^ — Knnlli — liHptiJi, OV-, eIc., 
4^^ iliQUUDdiotunrJ] bufiiminm- YouTton't hiw no 
nxivlncx a imn. cbi( tutifaeulJ uc ifl dcctrk tulb CQ lijhc 
tiif oAce ioHtid of a jsi tuii|K Hh- d* jfti Jure tu ieII 
Jbcuinc bi^iwi m.iq (be Jdo tbiT iciniT aJT ii# may rued 
tofnethinj Jikt ihis inwernino, "Pie need ii aliDdv cherE — 
rhe SHWey it uhuJEy ^fijg ipeur rigbr at thas vpy 
fiioeurfll — iH! ifae of wiiig ihc pamt 

pm of> iku rx[EiuE D olivUiui. utmatdijieliy. 



Some o/ the Savings 
you Can 

You wilt um utof^ ltd puc More yew pncHpft 

a JetEET frMn i uJn H^inuidrMI that cdet did 

wTrl" in tJuir moi Qlfilz tcr Sl| vrlikh fiirinB'ly'i^iuJrf hare 
( 0 (T lJ*«n Tiver SlflD. A bikildiiif[ aapiJr Wfp^Tjnn pvf 
our Dun wIhhu th? bill could Jirv^ for £l,6(KH 
An aiicilltinfcglc desJet payl nw Irpmolciliiv tIS, 
tbs cipcilic eould hare bEEd O^'B' $lt,OOD. A dcputrjiErvI 
tme bM SW-(B,jMiisiltl{ imiT if docic nujiide 

the buiinm VdDj well ovcf fjjuuD, And to on. eonld 

not pAubly lilt ill ti#t» beiE'. Tbeae iir jiuE i fri? of 
tbe jnin^ actual caiEi wbkJi place in yuur hamli ri 

wort with, PnerieaJEy eepyliae of hinLnen *nJ, evety 
KctkiB of the [Ouniry Ji rentMoned hy ihew fkfd ['ep«H 
whicl) faair.jTici' icnlfi dizijiaj{, CDnvibdaj[ nkOney-uvi^ 
D{i(onuDttiej whkJi birdly w}' busincu inaa em Lul tu 
uadcmii^. 



Ptojiis Tvpicol of 
the Youn£^ Growiti£ Industry 

Coin^ jot# thit btaiiACU It DflE IlEsc idJui; umeiJiiiif 
offetri in etcry ^triciery, dm^ ce deputiTuut iCure. Feit 
ioiudu. vhc=o you oke a F7-S0 SS.6}- nn be yvur 

tJiite. Oa Sl.Jtn stonh of biMiiwu* yvor Thoe »q be 
flJ^T.QO- The Wry Jrajr you grt u you? [hit o( e^'eiy 
dollcr't worth -of ^^ei4 jfw dn ii d? Ccuti — on odi 
JoIJirt' W0?[h StW, oa t hunJned JglJan^ i,Tcrih S<57 ® 
— in other wonfr two ihirdE uE cmy , order yoQ f?t u 
ynmx- Not oaly da the £nt ovdcT— -DU feptMT utders 
—and you bare dio □pporiuiuejr -gf ciroui j la even larger 
perHlHlgC. 



This Business Has 
Nothing to Do With 
House to House Cmurassing 

Noe do jeou hare to koOw a^thiOff ibOut liLf^-preituM 
hJJin|[. SdJinft''' ij unnc'CEUirr Jo the anliniry serue of 
thE wr^rd. IdtecmI of himiikrfirij iway ±c tEc CVTtnner 
and ttyine lo "foree" * ulr. yoit make a Tli^ihd. 

bufiflcu-ljKje till, Loire chr bsciJlitLob^vrliitEvci tlz^ 
the custOiDcr uyi hr will iocr|!t — at One eiilc, let [he 
oiu:n[DEr irJ] himielf aJirr ;be devire ie trt |t]d wgrkir f. 

This ^Ks iwiy u'Lch the ddH for pretmre on the 

tUDiEr — It. rlimiDitn tiie baitdicip u (lyjli^ TO .M [he 
njgmy befufe cbe oufcgmer hae really cocvinctd niuieJf 
You eimpty ttlJ Vhhii you offtt, ihthrLmf of 

TutLcii in ehaC tullOtnEr'i puTicu.lax Jioe gf bapiiaetF. 

Tfaeg lure the invEDUfKi - virtigus a dnllat dowp. Ir 
i:aru wnrJcJnp ar o"«, Jn * few |fior[ dl«. the LlUClJlt- 
lioQ tbouJd acttaiJIy pcodoH iti:^ BUiMy ce pay 

fgr tbe deal, vritb pcc^ti aliciTe tbe litvestTneat emihg in 
M [beTtmeTLiHr You then oil back, evince yniiTBumey. 
NoThiaig it » CDOvintm^ u on? Oder u kt thuIo. ijxik 
fnr tlkenitElvES reitbOut rub M iJit tiiiUbiETl WiiElc 4tbEx4 
f(i] eo ^ cren p. hcaiigj, iw men urc loibiqf uki 
hiAniire iDCOThe hundredi. They have Kuired tJi? uten- 
doD oa [fae Eitfttt firiat Ln tbe matty, xod lold to the 
EDilletT Hjsi fittT fi by The tbowandPr 



No Money Need Be Risked 

in trying thit huuneit ou[. Y.oti ein tneiSTire ihe porsL- 
bcLitid arid not hr out l dgLIir. JS fSM art /mIivj itr m 
hiiiiiuf fisT it mat tnrtriutLJ — ± buiuiexS that u. {uit 
egfnin^ Lnpo jtp pwg — gai The up^riJc. iniTexit the 
dgwrhcfiide— a butinen ihi[ olTen [he buyer celiel Itum 
1 bitrdfluoebc, but unii-oLdabJc npodc — i tnuinTSi. [hat 
hu 1 pr^pcet pricricillr ia E^'Ecy elf □?, atgre. Or lactOry 
iotg- wliicA yoo gag kf fgq[ — regandJeif of Tire — tiai ii m 
buT dw) JIOT have my price (UtTin j [0 (Of 1 «fu| 
viiti aj otJvtf flcCniitiEi do-^ai breiusc yOu tontnl 
the lateS in (3cliuire teiricgry Jj ynur Otyti hiuuicu — 
fiat ftiji aurv ar itmt fj/'-tt fijrr mlohj pn nait 

M a w^rkarr/ jmrTHfVF iV a rwn;A'.r ri,m if iiKh 1 bUlillcH 
looks at if ir ji vmitb Saretcigadiig. jp? J4 Inci ittr^ a? 
at tau f™ the righn in yrw wrrjTOFy — dooT deJaj^ 
became [hechinut are tJiit if you do vraie. lomtDH die 

reiJI ha*'r acrittcE] tO ua in the incaatinir — aAd if it turU 
ou[ that you iMcre tiur better man— vre'd both be v*iy, 
3a for OOnreOicncE, mt the hriav — but it nghl 

away — Car w|ie it yigtq aiuFi. Rui dg iT ggw. 

F. E. ARMSTRONG. FmidtriT 
Cvpt. aqia-H Mobits, Ala. 
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PERHAPS \r 
IT IS for X 
ME. fM /■ 
GOING TO /X. 
WRITE A 
FOR TKE 
FREEeOOKlf 



*ne TO 

71 THAT 

I oh<e I 
fpouano 



eiLL, THERE 
GOES THE 
NEW DJESEL 
LOCOMOTIVE t ■ 
HELPED DESICN, 



STEADY WORK 

N«Lii'ly nil milLiilJ fucturtnic anrl 
f!fTfiaU-u(^l(oil on the draft- 

lufT takite. Thl» that the 

is qfir oE th€^ flmt tc 
tM 3 hirenl and one of the last to 
bo laid olT^ Draftlrifir a 
] ifO-tlJne iah that a man can 
VrOO . > ■ Without fear of rc- 
duecd Waj^es hh a result of ^row- 
(np okL In fact, the oltJer a 
(Iraftsman beromea, the mnre tJt- 
perJenoe he has. the prt?ater Tl (a 
eanilnff capacity should be I 

WHAT A ORAFTSIHAN DOES 

Soniebudy ^eta an Idea. A drafta- 
inan is called the boRa' o£~ 

rtiic- The Idea la conveyed to 
him. lie poea Lo hLa drafting 
table and pula the idsa on paper, 
tt may bo el new kind of nut or 
bolt . . . even aitch a simple 
thLn^ a* that may provide weekn 
of ffood JKiy fur the drufLi^mun. 
It mlfednt be a miJe-fongr briiljfe 
... a 10.000 horae- power mutoi 
. . L a new kind of elevacor . . . 
db Improved type of railroad 
ioconKJtLvo. I’ti^ht now ilrttria- 
Pien are workinK' on SOO paaaon- 
i$ei- airliners! It tnih'bt be any- 
t(lln;g. but the draftsman has lo 
bp called In flr*t . . , and ln' ts. 



GIVES BEST ;CHANCE FOR FttOMOTION 

The draftsman alwayft works dtroetly with the Ini- 
portant moh of the ol'itunlzatlOh. It may he tin* 
Fupfrrtiitendent . + + tha engineer . , . nr even the 
proRpectJvft buyer With whom he cohsulfk Be- 
□aune he cornea to know the boFH 30 Well, be uau.-' 
ally ifetg lirnt corf?l Jeraticm when a new, better 
Job npepa up. 

VES« THIS AD IS FOR Y0V 
LEARN AT HOME IN SPARE TIME 

i[ little {jilTertoce ycu have dons hafeie 4 kt what 

you are . iliU grl is fer y«u. Whether yog ran 

dratf or not . . . IhiB ad fa fill I for yeu. Thr piicrrRi tf «ir 
iLud?nta and RmOujitcH kndlcat«a that na nxcUl tM.|ynl or 
educatian arc n'cedeH.i t>crond tJiat cwilatired In OUT tTAlS- 
tng. And you can take tblg train Ins at heme . . . wllh- 
□ut giving ui^ yaur nreBcnt job. T^e trasoni trt Hmnlr. 
esEy and ynu progresf rapidly to your kmI. lU'Ic^tu- 
tipr . . r ■>□ jnuUpr what yuq are dniiijt hCrw . . . 
tha RTpat HcIh! cf droftlna with Ait it* r^WHfd^r 
Lb. npfti tn yetJ, 

DONH' GROW OLD AT 40 . . . 
WRITE FOR free BOOK 

Hecin at cnec lo train fuF a biji drariiac. Job . . . 
so ilu.t you i:iih iniki^ulenl and Hir-BupiHiH’< 
iiiB now . . . and In Ubtf ytari. A draftJni 
job wilt help you ta inertuso ytulr tmmitiK power 
ruo'rc and more u tiiuo SDea on. ainl t.iy HlolnCt F-ou 
^vlll be ahio to ilo far iDoro tor yourx^ir end jtmr 
rainilv than if yoti try In nHitliiue aa an unmitteil 
niiin. iHjiq’i tki ona bt itMWfd who pucs dawn-hlH at jn, 
BecMMie u Umrtfitnan , . . enjoy proarEBsl . . . oonbem- 
luaiitL . . hidePuMidetniBl Vi'tiw at onot fur rrtUK IKHllC 
“How to Become a Draftsman.’" || esplalna. avtrythiHjt, 

Ameritah SehoDl, DepL DD-I4S, Dreid at SSth, ChJiugD 



ECHANICS-WELDERS 
- COLLISION MEN 



GOOD lOBS and 
Mighty GOOD PAY 

Do .Vfiu wjuif to cam hig mnneyf If ao let U4 know whieU 
of tliL’ foJ lew i lift tradea you ptefer. Vuu lean I ljy dipiit)'. 
Prficticjil wurk/ Kx:pi*rt tracbera. Low itittiun. VersoiiEiL 
bttcritlun. It. will puy ytuj t^j Invi'htifutc Al’ ONCli!. Jiiat 
clieck I lie cuuraeg yuu'iJ like to tJike and mull today. Yon 
will receive full irLfommtioji. ubdOiutely wtthuul. nrst or 
ubliKatjuu. ilnL don^t rieluy. 

Check th« Trinle You'd Like to Learn 

□ Elec trie Are arm 
Acetylene Welding 

□ Spray Painting 

□ Sady and Fender 
Bumping 

Ask About our AtHfr l^riKtuat/on P/an” 



G Complata Autu Me- 
chanics flriictuding Die- 
■el) 

□ Auto Colliiion 

□ Metal Finishing 




Maijje 

AddreTK^i 



Afa/jl ih^ of ance fp 

MICHIGAN 

TRADE SCHOOL 

3758 Woodward Ave. Detroit^ Micha 



Wi'iie for' 

FREE 

FOLDER 




It^Aen u-n'rtrtip plfaec rftenfton jWfcAflhiCfl 



MOW TO GET MORE 



OUT OF TOUR 







JJnqi'i '^vbkLe; pLioct mint Midir 
nvory pLc(.iir0 a fTDoil pLcTtuwS 
Win iTurtlL-hl Si.*(i 5'M1r 

hi'>tTk£ fiir ca.sJq l.j jiUK^zini's 3H.4 > i>'V>^4juirtrr:^; 

LDdAy F'rr yHKr" tJut ."BpUilits o.ur 

tnjiii,^"'itni,ty r-.iiiFtti' ■ .III P»*y LiTkj- ic iparn uhnum^ 
runhv nL hom^'-. Oi!)VolMi'?lEl Iiu.iKF*t'iiAiL'ii| UKl- 
VE(r3AL PHOTCKIHAPHEHS, Drpt. Til, lb lAToit 
33 STJWti t*DVf Y^rH Cit/, 
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m 


SI 



AT HOME IM rom HPARE TIME 
tmdfir pErKnal BupatTlfilcn uf Uio f amour 
vcrtwniBt NOltM.LN crrMtof Hf 

'Da,\ appearing ot'ery day In 

papem. 3ucee» — Famei— FtesI Money 
may be Vaurs whrn J'bU Icum Merah'B osiy 
Simple methads and socrett. fiptul name an<] addrctt foF 
free delaJli cf MABftlra Perscegil onurst?. ACT TODAY I 
MARSH CABTOBII SCHODU 
Chionga Pi ily Hewa flldi.. Dept. I-K, Dhieaio. HI. 





KEDt-REsin floor Oiiprlc ki 
OD smuzlng Inventibh that 

eloMfl fell doors ntletUly sbd auto- 
trmtlpally. Cleedng apwd eMlIy 
B4l]Ltnted by iutmlnR FM-rew a-t top 
ef c:he^k. flbLde deurs open when 
wanted open. Oj>erau:a On fiy- 
droiiUe prlnrlpte. Lnyr priced. 
PermaneEit, Kiujily Lnstalle<;l In teu 
mtnutoB. Never nPedH flllenHon. 

K K^iil DviTtonsfrAtH- ^urn4li4d E.T*r«^ Ai«iL 
1 HJ r*t ciraBn «ul^k1v cttBDDvtntiiLf h>sIusL HP^iile tfu h? hbitt mioiAl-in 

djiorL Etvt hi^rf, Tairtriirv. vton. NiititoLMD, ii:iid j»utiLLd b-i^E^Jni h- 

BIajb for dour, Fiwi'< daeub bud Addm* f47 d<4Aidk -id a.fnD.±ip:iR; pipnw-miii-tnR 

IUNT-U.JUM DQQR CHECK CQ^ 
FIICE Jhm»hi 1 riUr to Warkirf E-Bp HloomlWdp Ini, 
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NEW INFORMATION 



COMPLETE INFORMATION ON HOW 
OBTAIN PATENT AND MARKET INVENT 

If you have ideas» if you have invrnted somethin il 
CEited in inventin}^ someth] n; 4 , you ]iced this jhew 48-page 
^ives the entire Story of Patents. It tolls you for the hrst time 
new pliases of itivcntion^ ho\v others succeefled. how the paten 
jjruteet you, how to market your invention^ where to obtain 
fmances, how to form a company, partnership, or arraivge 
for royalties from your in ven lion’s sale. 

This book gives you actual 
statements* sutrgestions, and 
ideas from famous autliorities who know the inventive held 
ihorouijlily. 

DDAATII^AI 0CIICCIT6 Vnu win And 6 comrUtc 

rKAU 1 1 UAL If LHE r 1 1 « illualraled whh timr'Ie in- 

I'cntiQiis fiucct^cflcd in [liflrrtTit Jtelds; of itidu^fry. Over 

ItiO ii-e in (liis hook. You. will rcBcl ihe a^toriei oE l^n 

(illus^trated) of Ainevicfl's most famous tnvemor?. You will fiid an 

exiierieiiceil and ttiortin^h markej conditions affectinp the 

irlventut^^sliOwing tlie .possibilities for commercial in vent ion lorlay. 

Kntirc clm].»[er±i are liev-iited to the vdlnc of :l paieiu in promoting: tliv 
EinaE success of your invenpon. Tlie in]|jorlattce of quick :icEioit in 
apiplyiiift for patent h stressed — I'scls revealinK diiiBcr oi detay ait 
C]t1|illd!jizcd, 

If yon to renliltti- frotn your you 

inusl protect il 'witfi it u. s. F:itent. Otherwise >Ou iii45y Jind |]ia.l 
All your tinte iind labor liave been lost, becsiiise it often happens 
Utsit otlicr itiveiitor!! arc w^urkin^ on the same idea. If jfou have an 
iiEea, art inventitiTi, or an ambition to invent’ — gret the EnfortnEitinn 
un obtaining pkLejlt AT fJXCK] 

WHAT A PATENT DOES FOR YOU 

Wltb^hul 11 U, I'ti intent* you cannot ejtpect to trap the probtH 
that j'oiir inveniiou may make i>nssib]e, Send at ivnce Eor this book. 

Atler you tict tliai, ynn II know exactly what m dq to protect yottr" 
self, ^^nytiiinti you write ii.s or send ns is sinctEy conhdeiiittal be- 
tween ns. All letters ami ftr.-^wings are kept in stronj^, stceEj. fire- 
Itrriof hies, wliich are open Only to ns or authorised members of our 
:*taff. W'e have secured pa Lents for inventfjrs located in every State 
■ U tltc Unimi. The practice nl uur □rtraiiiratioii is confined ccilircly 
to ['ateiits, T'radem4trks atid CniiyriRlits. We liave had years uf ex- 
tierieuce in I'atcnt M.iiLe:rs. VVhen you place your idea in our 
hands, wc art in pcnsiiion to proceed at once to secure prelection 

for you. Our fees 
are reai'CmahIt* .mil 
if ;\iiti lies ire. wz 
LTilt arrange cotl- 
•ireciieiit terms rd 
jiayiucnt. 



CIARE1VCEA.0BIIII1V 
and H¥MM BERMAN 



Adams BuHdtngf Wushinfttort* D* C* 

R&fEsKred Pal«<1l Attorneys BeTare it. 5. Patent CM^ee 

] "lei EE me st etin'e vciiir fiLe Frcr Ilijuk. ""P^U'nl 

fur Piv liiu'iiinr" jiiiil jnur »ik;rjullv |im):iied. "Ilrcupl «r EnretiEio)] ' 
fflfm, Tilt* rL-iiuH4 i,t4h,'ii iigt elpLlKiilLi Iimv 



Nallli' 






(IVjfWC irrifr t)r jirj*r( I 



This miw 48-page book of facts is absu- 

lutciy h'REEt Vou need U XOW. Simi>ly 

bll niit tlic ePUpon, and ruKil, '‘I'he Field of inveniLati 
clianpes -c-cmstantly— -here is the Trite st lUEormatinn 
on the ino>t rccciiL devcEopiiie'nts afTecting iiivetilive 
success. Within a very few days you will receive 
our Free ilo^Tk, together with the Record of fiivcp- 
tion RIank described here. Write NOW — Clarence 
A. O'Brieti and Kynaan Bemnan* Registered Patent 
Attorneys before U. S. Patent Office, 70- K, Adams 
Btiildin;?, Wasbinf^toii, D* C. 



fVlirjj a’crftnj'f fo nefoerfittcr# pfe*i*c jiientEoii PopKiar .VfchanjV^ 
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Will You Give Me 
7 Ooys to PROVE 
I Con Mate YOU 

a IhwMan? 




What a 
di'fferanc^ 



GAENED 29 

POUNDS 



LET ME START SHOWmC 
YOU RESULTS LIKE THESE 



rMjr Surled u 

Sr Mliet U.;. 4 L 

H«Te [n. 

(HI 

— P, S.* SciT'i'wK 



For quick results 
1 recommend 
^ CHARLES 
ATLAS 



" jQq fpr 

— ^V, (] ^ S. J. 



7-DAY TRIAL OFFER 

1 (fflilrl nil I' I- |uu.;i.»6Jini rtJUi rClLJlLjil 
rij[mr’ fmu OTIiactlS. Itui niuit 

ifliirit t< Kn™ "iVlLit i-Jn 

AUuii lId ffir ME 7'' 

rUiij oul — At jny rts-kL iMKid ad LIib 
(lint T I JL SIbJL I r l''m.l'Vli 1 (-*11 

i.drii V(At luLi.i ^ itMii q[ (ilIkIiI 
JiiUiirIc. Aiiil Lt i-iiLI l>e eIu' hind of 
l^UlMlF ^uu ^d]nl (iruV'imt i-lii*} ckii 
rtHK. PblLL AlLAFil KK with a ueui 

FREE BOOK 



i ■iMJEmjd 

Wk-aklilif— JiJlf'-alpvc. 



(i-ii 

d.L»cnfVL'r(‘‘i ' iJS-riiLmic TtfUiiau. jtnit 

I HwIlIT. wnii Uno lilJh.’. '’TIM' W(-rllJ'i 
>tuxl I’crtcrtjy IlL-i'f-lLipLd tlju' f 

I lijK'’ II" fur ■"L'y* 

tiajnir T'C'ji.-iti^ii'' iriglit in y4ur 

□wn hD(n?7 h'U] rii:(JM‘‘ )i(tii i.Ivl*' jui^nrftj], 

rilU^F^’iliur SCAN’ >uu luivf iibiray.-d 

lnnKi'-[] tin tM"-: 



Utillu rill' T*ftiaV|i; I'JrimliJc ^r f"*-"'!-' 

tiKc hLA]]i|r. ’S-r-Mil niutnici fur iitv FHCE 
■OOlC AT once; .y.Lilriat.- \W- i^-r^nmillb.-; 
ChArl^v AUai, Dr4>t. mi. II? tavt ;i3i'd 
StrccI, Nrw Turk, H. V. 



CHARLES ATLAS, Dept. 811 

IIS E«?t 2ird Slr«>h New York. N. Y. 

r want prctcif lliriil J>Y?kAMlC TENi^mN will luiikf u. rint iiiiiii iif 
rail — firlve niD a. Ibe^lLhj, liUiki" bihtr and IiIr tU’Uidic flpnflopir«i1 
rtend me your free book, -^'EverMitinj IHealth am $trentth"'— mul fnlk 
deUUs (d Tour T^DaV Li'idl 



Nume 

tl'LiraeM E»rlpL ur n rlle pin inly r 



AUilre^;... 

Cliy. — ?^Si4ir 

picast Pt^ptilar Afcc/iantp« 



L 







THERE’S A 



WEIDING 



Aa industrial technique advonceti 

wvid'i'nq 

■nojTc widelf uf-nd. 
A home'ttudr eourt* will telp (It you 
for a fvturti f]il9 fl^-ld. The troinnd 
man ^et* the belt /ob*J Free haohlwt, 

IHTERNATIQNAL 
COflRESrDNOfNCf S'CHOQLS 



Snr^iitiani rwnnn. 



Succeed in Landscaping 

Send for FREE Book on Landscape Gardening 

■ Full datHllA atMirt ttilf prarital^la c«r*ir (cr men nr 
X Hramen. Study at Kama In laliuev tim*. Succewful 
|raduat«« fHelv* lame feet. S^udant* earn $6, 
•to. Its a vynk whi1v Iv^rnlnp. FE^Id OftCPCwd^i 
Inltlctitf* rewafdad. Write taday^ firing eg* 
and eceupatlan. 

AMERICAN LANPSCAPE SCHOOL 
600 ! Grand Avo. Dm MoIum, Iowa 




Be a TELEVISION EXPERT 



TrtHJB tiUW fu beat paid labi aiBnite oU Arntrlrui FtirJenrw 1> 
BAUIU Ti;|.EI'|H[ON, Ll:*| *o-timA -ri perieHn «i Gikirariii^aiil 
L|x-dHHii iHi-B h«iiia equipped w1ui iin, 

protam and qr. cojitniircliJ bniiide.ui ■tnlkin, pM- Mn( 

«r Ibfl utkitt'ii itatKibi iMC r. >1. T. Kr-»dt;>li«r Fnidt iud* f^f tthli 
■'to IIm job''' tridkiihjt siinJilyiBJ yiiu (tit- 4u«n.l(ii,t4i:i« for yoiw Jol 
claM BLidH>T<ktiki>aie' 0|>ora.iaE ■ LJefiiiab, Tlilt: trkiiUBp mi; obo 
ba loLtftt et bvlhor A'tLle TEJtbAY ivt' ina illuHrnCvd l>i»kJcL 

FIRST NATIONAL TELEVISION 

(tVaiPiiar ^iniion] 

Dept. A'll Fidelity Stdg« lOmHt Cttar, MOf 





LLARK WATCHMAHfNG a^P FNCRAVINQ 



P7 KT UUK rnur 1 1 *pn AHira V ri-nn 

OUR GRADUATES SUCCEED 

fVM Term ■Ludeu.te ebarltd In e 'very smell ireT — 

1 Vr f tV '* ri'ti nc m vnr tT^' a y '’■T i Angtbtr in tVinmiBlii. averSIG.UOO 

'tbr liret year- Day w tij*4n Colt ■or wriie Inr pitiCE DOOK.^ 

iCHIca gaSchaalof Watchmuhlnp^ Dipt 6HH . 1S!H. 'Clirttt., CHIClft, 



MaCAfTRIE SCHOOL OF HICCHAHICaE DENTISTRY 
»r H. Brawl Et. D«p1. 7» Fhd#dal phLi ,F«, 



Correspondence Coursr&s In 

MtlO^niltllCTRIC&LtNGINaRING 



LOW AS 




BbEfTfRIcAL aHOlHEERINa. del gooU fvewn WidB pU 
Irjrfll OrJd, S|rH|frri. U^irtK'rnUijrkda.Ul-t- 

iijiLnio EntPi Dii« (Hdorio Ik f*d»i paHk BdWn^ pbiKta ilicl^ 

mir\. rrmu* m-j lo hiv fki|irT-«jt 1 ■jf’* n>u. noi vofauiii . tuba twhiileBaa T^ihfcm 
0!f4V Eli, akfMT tn) BnEut iIjld. LMwmitdt Etta jiuuJoluiL 

r Ktt LIMCOUV ENGIHEERINS SCHDOLi a** IU-M, LIncpIn, Hok. 





MAKE MONEY AT HOME 



AxnpaJng TUiTber d -iPAllne duLAt muhr^ 
nvxiljJ't nialild •at ]]9a4|kira,. bkA troya, l>(H>|(^nd4r 

dr. MQld* rqnl flvm fV to SAC oecli. E^rlt mold 
meiuK iwmdrede of novel alkI uifts to wll uy lo 
Sl.OO uplwTP] Kb mcThprlcTiiip rww«iflpry, Qulcit 
nnq Start proflLalirc hu^Lii«AA Jli. you.i' Iwmi' 

. r . ev-ll to eiore^. zift klrf)in4 trivitdii. resorLtii 
road -ftliBridDi by niniK rULI or apare tlrnci ''Mold' 
cni Handy Dooli” ami lt^ cd buyona. Fiif;}-:. Write 

WORKS 

Clytclnnatlp Ohio 



SO- LO 

OB|rt. L^7 
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thould 

01 Ml" A«" 

Iton KnJjpi"'^ * *i,cf4ll 

. Ti^oiii? 'Ml “* '”” 

oo-md'’l»<*rC di 1M 

, SopulMlI ol A^’Jj ,«*■) P™'"” 

(lu'irtliY 






^n"t J 



HERO L T. L COyRSES 

A£flC» LT.1 SuiHrviH^t CnanM tr> CqnMni-i] (P ib« dcEigiuHg Uld bidUin^ id DDdH-B «lr- 
plaiwp [nP HriK? Tl^if Mkfttr AWf«tl Kt^elwiLw CpTiA'vHo 

livjj Dikci^ ud! Dr<ltiii^ uid CmhIiLiuImImi ALrcF-ilt Hic'ltalna. '^turh dmt tw ■tuiad homli 

nvin*E)vr ^h«rr 0 wi^i|44b 4 U'HM, vrilli Ul*f tfJLiftbtg Ifl Iht •k1u«]V* A«f4 I. T.t 54<4p. 



Cr A, VAN DXJSEH 

. Cbnwli^fvd 



JOHN E. HCinrMROP 
(pnxarlK 

Pmi .Tlit Monhi^ Corp, 
lAd [hiiqi^ 

Abcr^ll C'4ai.taA>r Lo|< 



BOaraT E, CROSS 

^'Kldwl, LockbHd 
AKcr*hC«p;rki:t.(i 



AEBD JNDUSTCllES TECHNICAL INSTITUTE 
Wd WfOT SAH iQAP ' - Hja MCPM3. CAUT^RNM 

FIwm Mhd inhrdiita'r CNMnphk: iJjtuils OH f€tjt triilnlHrj |T0^«ni. inJ lr«« Dop!^ el 

■jaeir neur b«klei ln-leT'a cppnriuniii»i o» uniTiKh ini|ijiAir. [ □ui |( 

>*Vi <H fj* An.-I ^hn ritirnlil^ c^fe'jclpr r»lir#nc^j 



I n D U S T R I E S 
TECHniCflIi inSTITUTE 



0353 WEST SAN IERNANDO ROAD o LOS ANOELES, CALJFOflWJA 



HEAT 

vtj/iosfCQAL 

New Innntlon FIti Any Stave 
OF Rangia — Deyi Free Trial 

]l«niarkatile ltLV«]il1i:>ij t>iirnB 94'^ air, 
4^ of ^ clttat* vuJ-lotj/F of oil MMamBhlo 
everyiilicre. D(M!rt awaj wJ|Li roal, VFiwfJi. 

illrt *ulI nlnii Li;«;ry. ITeLin, flll«iii, 
eiileii, like Ea& bear. 3 I Lruea tnKUT 
Ltien rout ami filimptr. Ti^ntiHTSiuTif 
rein [ roll bJ. Nk fflore {[tltine UF tn blt^ 
ter toJd, wintry miNniingL Many auLe- 
ijiallci r<4[umii, Kd eus tir el-ed:lrl.Fl[>~ pe^eletl. aa ■nr 

nrillriurr kkrlnin remr?. £as.y te Install — no Llamafc tn 
aKfVL" — nihijiJy fiiLH Lit tirc-lion (ij imjf slovr, ranffij or htT'tt'T. 

c:oaLn J:imi b lew contB #. urhumte. TRY 3Q DAVS 

AT DU-R RISK- LOvM I nt hOd uCt^ry price #0(1 S^-day Lrifilj 
Wrltv lor F'ftt.E CATaI-QD. AQeNTf £nd fPAre tlmp wo-rk* 
pri: OH ftrat mft1"i"y tkifc i'^ir: pHnihle buy Cb 

Write Ear free hurner nlTor ibat KCprtj^ yuu Ln i"LLKl[ieiiK Eur 
yubmelf. Aid hDW! l-l^rl-pi] a» apiKrovoi] l>y N4ic'] 'Knerd or 
riro tlml<>rwrltrra. BRIGHAM CIE BvRMEIi CO-, 3e4a<M 
Fbiwt Par<k Bivd., Sb Leyit. Me- 



Let me put my 
Finger on YOUR 

Mistakes in English 

Ak you worried fibout imnliirir ^inhaTtaB- 
slni?- errors in i^peilinR, BVflimrmr, pro- 
rmncfattQTi ? My patented tOO^fc kelf-eor- 
rentint; device wiveK you a eontidr^nt com- 
mnnd Enslish, teaches you i*t fipesk 

und write furcefully, entertain [nBty, No tiresume rules 
to sLiidy, My ni'ethod hfia aliuwr over lUOvfln)fl people how 
to make bcnkI English a dully habit. 



- r 



PUPP j^enil tor free bock, 

rn&t uuun you can AUfl^ 

I lh>r Good ISfi^Usb In 1!5 MiniJtea a Pay-" 
' Mm’llU'TN CODY RCIlOOTi OF KNUrPlMl. 
_ I til t^earlc I-i u Utl H L t, Ri n.:biftSTer, N, Y. 



B'S-, 



FRKE b<M>k In colors tell3 new eaKv way. Ycni flpn’t need experience. 
Wf whrjw you liow to decontte betnittful .Ar£ Novel fiep rii^bt in ;your own 
honiie by Hiiupli- ”3-afejj” inetliod. No U'dioua utiidy, Ev<'-rythiii(' fnruiebad 
including supply at Novelties for you tn decorate and Horrtecrultera Outfit. 
Kig profit jaT pieiXi for dncniTitiiiB. ^fany ^[1 ut hotne, and make up to Slili 
tn Sfld ft week — full time rir ■‘pure titiie. 



eic- More 
1 1 Uiulrcds 



like fun 
liiakitijit 



f Juki OJuil CEjupon utid £uit Grflt 
lufison abaoluiely /rce, Ntart 
riylit in fliHYkHUinE G 
timr Wii^rk and you earn r 
hip; money this fe;*cjrat- 



GIVEN YOU 
TO DECORATE 



Priai'n, Toyri, 

US' you leum 
iiig way. 

NO CANVASSING j]||£ hjF I.jf'E'ViTl, ' Svi 

Mi.Lro lire we isf yEjlif iiaTi-'ifiielinti we pivt- ati abitolllte runty 
backed by $1,000 Jiubd. Cuata notbinK to lind out. OjxUliUBB 
fer oew' nurkefB now in every iutullty. ^luU w>u|jtiu itume- 
diutcEy fnr Fres- liiiuU and Fri^e Leieioii. Gel started UiakiD;g 
iiEooey :it noen. 



lifta, Ilridgn 



MAIL TlilSt 



I FIRESIDE INDU^TRECS 

1 Dept. 6€^£, Adrinn, Mich. 

Il?!lcn4q Hn)! til Fth DiHik xibil FUEE L£s? 3 DNi 
Tliia liuH iMft <ftiLlcpl4 ai| ik iMiy *iy. 



Narak. 



H'Ai’rt lisrfffwj; t& (fJwFrfwcra pl(?U5C (PiiMitflfl /^i>ptifar MecAatitCff 
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SEND NO MONEY 



ir^rn irrtling jth'atu'^ tnt'nti&a PCfi-nlOf 



in 90 Days at Home 

EuDijr^tb tf and WDEn^n of all aj;e^ iK'SH tlO.QO la 

In * ilusle day irivJnii sclt-mmu Sifrfftl fh Jmia-t* M.aA 
Hydra-Tlierapjf ircitmpTits. 'fherc is a 'big dcBinS Inun 
UnipitiU, 8iinlt>?LuiD!), I'1 uI>r. Tlo(tor9 uid priinlc patknta al 
wvU Alt «npri]-E.unllies for ^ » Uli] I >U1 n j yuur two ulllci. 

Ijearn thit i ntortst i nir nnnfy-m:ik[na piMNrciijrin la Jour o*n 
hiCtui] by mail, through our tiDiiie hludy ruun^. Idsin^ iiP- 
itrufttniTf ii In onr NATIONALLY KNOWN nsldeal ichooL 
A glpporaA is aMrardod UDon ronblrtion of Iha oOUrne. roun* 
ran be fnmiii^toSJ In 3 lo 4 iflonlbt. Hlltb BthrHil 
imlulnr is neit n(«ci!Airy. ^lahy card big mvdcy 
nhlle learning. 

Analomy Charts & Booklet FREE 

EhfdII now iind vr ivLlI include UELifoTm coaU 
medkal iltrtLnniiry. Datcuted rtducLnx rullfr aad 
Hydro-Thempy turjolie* wEUinut Hist. Tlia 

rodndng r^iaa alone may be ^Dnli many li&Hfl 
■ he modest tuUlui fee. 

$eeid eoupon new ter Anatomy Charts and bodhlet 
Eentalnlnfl phato gr ap hi anil letteri freiM sureeBslul 
graduates. These will all be sent goitgald— F R£E. 

THE College ef Swedish Hassagu <3 iki;ssisi la Ritml Csllrai al dasilgil 
□ ept- SC4^1SC1 WarreP BoUtoviLn], Ctiieago. 

You toay eeud tne FREE ami posipslcL. Aneiomy Charla. hiwfclet cun- 
laLnlnji phtflCftrapbiB and lellers fram grEddiEea, and miuplete delailo 
er J'OLIT olTrr. 



Brand New Edition 



American TechfilpAt Society, D^pt^ 

Drei:i?'l .Vvc. at i^Hih St- 

Chlca^o^ tltliiols^ 

1 fvrtiild Htf! to fwf: tlie ttrauil nru' fi-volnme tidllinn of your 
automohllF Ihhi1;s hut wlthiiuL any nliliitiitlnli lO hdS^. I iirll] tsaV 
ituj! ivw cfntH delivery ciijiritcsi only Jiinl 'flu tiir; tiortiis 

anti rr-l-Lirn them af ytuir eK-poiLBC^ in 30 rtay-n; unlpas I like them, 
In wItLo]] c-a-ir I n'llL nend you $2.CKl thpn and only £^.01) ih'T 
Auuth until I he tutal nrlrc of uliLy 3^4.80 ts paltl. YOU art; 
to include cotiBuHiiiK HN-nineate Hi ITh" AmerltuM 

! Teehnieut r^Mdely and extra vmumn .ils above, ^crnl iJrautl 
! Fjlltion. 



Naitiv 



Sire .’T 
t:ity 






■ .ttr/u'li b'tter sriiiliii’ jii'i', rH-rtipitticin hikI iiaiue anrl iiildre^ii" 
! uf emuloyer and that al at luudt out' bLLa:rLt>o.H rniiEt cie rt'ltTurii'e | 



tma^lnr hooks srhieh nrt^sn noa' that evorj' piiKP in rSjjhT up m ihaip 
— wiring LlhigriLm.-H, miiHtruction tlptalls. wrvlcc UitobleinN — arc all 
rlpht LLji to Ttti! niltLute. trviT u Ihlllli.ili tlolhiFfl oT rosourres liaVP 
emtldeil iifl in nlVe yuil rlie mi:»?<T otli,horLtatU-e booka rai the aubJeet 
OViT rmbllsiliiNl. |'!yeryhm1y |nteEt>H4i'd in nolomoblEeti In any uay h'LII 
-u-ehv mu- iHmka pnbUHilied by the wufld'd lurifC^t bnblbihete Of 

TE-i'iiniciLl L'j-t'li>[)L’clljiB iSflTj wli-ti ngctu'lea- all over the ^orlil. 



~] Can You Fix It? 

j Call you take out ^'blay" In dEf- 
fcFetilial? (.’an you kill Uie 
I '^shimmy'’ in .steerlnR^ t.'nn you 
I resi't TJMINlr? t.'an you pul your 
llnCter on CTmlne IrnuthlL' wit hunt 
Klli^^slrut or llTiherihstV Can yoll 
|hiiLI 1tHi ^itarirT olT and im It- 
i. 'un you aiHust uml repair traiia- 
EuL^ion. enillue. ruar amc? 

These Books Tell How 

ninl |«|]. yon bow 10 do any and 
every autn loll riaiu, me (tret ihne. 
ami in urtfliEinn cover Hervlee 
Kbup ^luriLih^elkicjj t. 

6 Big Volumes, Beautifully Bound 

Nearty a,£KMl rwigca, ovrr 2,0tH} MUiUlmTlOTUk wiring dlaprsms ettUip- 
menl. ckurt-JiK Ud Hint; iMlitJon with gnlclTiiitamped Elextble bind- 
ing. St:|]i. foT 10 day's' use. If uoE wanted rcturu cnprcsn 

pollccf. If kept, Hcrid Ohiy 32.00 ssfCvr lt> tlay;*, then 3^1I.UU :l motilJi 
iiuiii aUveriisbus’ priec, is paid. 



X Year** Conmlting Membership toeladed 

PrlvJTflKe or rnnniiltlng pnnlnRnrrt Of tnlllfOfl-ilolldr AmpriCJin Tprhtil- 
cjlI ScriHety on any UMtomollvc tirublcEP fur Olic yror wllhPUE ebutge. 
jf yati null] rnnpen ImmedlatcEy. U'e will ulisO Include ah EXTR.A 
voluEitF^ wlih vurv lali-Mi wiring illagrtuws. for prompmtFw . ANlFHl- 
CAN T'KCHSICAL SOClUTV. Prenel wt 5Sth St,. Dept. 



MOW FIX ANY MAKE OF 



SIX BIG AUTO 
BOOKS *« 

on approval: whotlior you want to 
■juullfy LUj (!:ar[itic owner, auto n> 
oxpert or meroly wmi in viiiaw 
bow to kWII ynnr own car 
clilcipiit. lociK al Ibiwc buotis — they 
are acul tu yuu for fnX' eiamlna- 
Tlt>]i. Tills brand nirw eilLtIUU hti-t 
betfi [»r! [h*Tod by ci large group of 
-imenoa'a gr^alrsl MUtonuylivie eupl- 
ncorn. Aaj'tKHiy who can rend wEll 
umtrrHiaild Llictu, tur thbf i;fre8.t au- 
tomuidlc eiwychifhCMiSH ut a veritahle 
goTil TTilnr nf i; fnal’di' tarln. Take advantage ortbLs offer now: nend In 
ihe I'inirwtn for FEtl .l: examinatiaii. You don't jKiy iifi a |irrjay, you. 
r :fiir^ ciJil-u-.v.- yminirlf to imy uh 
lijjyilUng ijnL j’iiu deride to 
ki'CEi I he buuktf. .Tiia1. trll un yuli 
wain luoi-c Fln-m and the full !4ct 
<if (I great volumes^, iiial uci the 
will be MoiU to you I Head 

Ihrin, Itritlt. thmi Ovrr iintli nnjVr |i> 
your iniEL i^niitrartiErf] that ■r.iwr Fact 
alern'. width y-nii wifi limi in lli>^pii, 

AAvr yoi) 9.0 riEN'nNk ^'9 rr- 
Or Itr 1 |i v'ji| tCr a lirllrr jnb. 



DFfriet Enginos, Aviation Mo- 

torf , Outbwird Meter* , Mp- 
tarqycItlS, Tracturt', Wiring 
DlODP-amt, Edulpmant 
Charts, SupfrrcNargtra, Hna« 
Action and othar up-to-data 
firdtLirBt all irtc 4 udad. 



BIG MUSCLES 



Tommr loughran 

l)j>d«l«*t*d WvrIN Chamiilvn 



FOR 

SALE 



Oh bay! ouldn't that be Awrll? If 
you coutd only buy mu^len by ihh 
pound and fttluch them i* your ihidy. 
V11 tell you whitl 1 will do tllDimtl, 
I'll In hr that body of yourn, whip ft 
liLlo ifhapi' and rIvc you big. atn'jng 
llUi^leit 111 U abort tfiot!, JuHt aa I 
bllV'O ilone fur uyiiOEI and ulo many 
y OtHerK. II you want bifl mlierica and 
^ a huge, robiat body, send for my 
lionk "PuInHariE Hndy HiilLrtlhg" now. 
It b ahstilUlcly FKEK and U I'tiurfl 
lo keep. 

TOMMY LOUGHRAN 

Cl*Nt. IV. i S. tstn stmt. Philadelphia, Pa 



FREE 

"Puiiunt Sodi idilding’^ 

Sign ha ra > 

PdiMI card will 4«. 



Name 

Street 

flEty^ - State. 



PRACTICAL SHOP TRAINING 



MAKING 

DESIGNING 



TOOL&DIE 

mACHINIST TRADE 

You ran uuulffy in a fen' niiHithi fur a then Jidi. Vou train cm actual 
Hbnp cuulDiQi'iit under expert |ai t ruvl an. Sklilrd nirh, In thage IradaH, 
are Jn dtinumJ nL kolhI pay. Learn hy dolag. f'lnaployinrnt irrvlet-. 

Low ralea. vvma today for full iiirui-miatftin wJtiicyt loy abiifiUitlarL 

NATIONAL SGHDOL OF MECHANICAL TRADES 

Dept. IdO. i2fl W. Lake SI.. Chieaga, MllbPit 



WE CAS TEACH 

You DHAWlSa Id 

5pwt own buipc duiLrif ymut 
vpate tltae+ Thirty-fiTe ycera o 
iwm&fiil teuh.lD£f provet 
ArdA receive |trB[e salaries. 

Write todar for Art Taur Book 

SottDi^AmiEPAitr 

Depb 1 98 4QE, Huron S(.,Qireafi>Jlt. 
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li^hter^ euier to i)Tity«. 

LcMA bcllDWalDf, plap 
mor4 bc-AUtiful tone 
and Tn-lan^i — tliat'a hoif 
Soprani 'a cxclualvc Atnpll* 
phonic feature haa elnlpll- 
Sed thia Hccordiori, Aaaures 
rapid pro ffjvna. HametriaL 
terma, Hce jnnr mualc 
d»lcr or icnd for beaati* 
fut frm AooAh Wri(e todai/, 

CflDDAUI lUP D*pn< 1129* sjoa^wabain Av«» 

tfUrunnli Inui chi«a&o, iujhoia 




BE A CAMERa RERaHIER 



IVTAHE YOUR CATMCRA BRING YOU A 
CASH iHCOMEi In tercet In ft, 

Soil re Tl,ne C-ourKt Prepart* Vou 
Po r tl It ft Profeealor. Earn Mrniuj^ WhJIe 

You StuilM C^iinrm RetwtlJnK', Pici:iin‘eihiiqt.- 
InSji ter Eiotv^ pl iK-^vsiJiiin-rtf uiiJ fimiiiiinici'. A 
lni-?n p;ivc:;fi nn-iCrr;t!ilH-in iliut fljiy inan oi wo3=ian 

irrvn^iiih L von MEED NO EXPERIENCE. 
ViMr K,=:im tjy ilplJift* Tnsotp?' tmina you for Ji 

EiKMi ji .Ej, fjf VQU can 
ter I'vHifT'.'lf . S]iKit mrrf^-TTii 
pi-iji-ue- ^ InoluiRoft ni.itu- 
ral color photntlrafihyT Alt popular i.uprii r.'s.;?, 
tlost- Easy Paytnent Plaiir VS'rlic for 
l^tniutiful l-fcc l^-Fafte Photo- ItlOt^ Book. 



NO EKTHACHAffGE 

fer a Aherl cour^ 
t II P h dI ti t ra phr 
wh« It taken with 
oin- PHOTO-CN- 
CHAVIHC COttASC. 

TASOPE' SCHDQL OF MODERN PH0TDCRAPHV,1]f|iL 7KS, Aurtra, Mk. 



RUPTURED? 



Get Up'tO'Date Relief 

Now yoit laugli fti. ohaflnit Irju-Rrfrapfl and binding 
y«t do hard work ■iafrlY ^vitU tile amuisirig, 
modern flu the, FtwitEvely Fuaraiit<Te<l to hold, a eoTi- 
tlJtlon ah^oliitely neef^s-iiiiry foiMiossible iiiiT>J"t>vcmt!iiL or 
lecovery. VVA'lEli’EltOiiF, Woiir it in bath' Hiwmti- 
mended hy doc^tors. itlade es peri ally i fi flt each indi- 
vldoa! Tio-Ho, yet' CfMts so littlo. Write f(>r FHF’E 100- 
papo BOOK and lIlMTal G0-I>ay Trial Pla.n^ toRetliPr 
with nndni-RementS" from gnitefiil patrons In your 
neighborhood. No o!>ligatioii:. Address: 

CLUTHE SONS Dgpt. 31 Bli>amngld, M*w Jersey 

YOU’LL LIKE RESILVERING MIRRORS, 
REFINISHING 





Plated artielfs, AutopnrU, R€flector 0 , Tabieware. 

Chipped Glass Name Plates. Signs 



SPRINKLE, PlAter, U% 



Making 
Kxpeneuce 0 tineecHnary . 

Marlon, Indiona 



oners YOU COLLEGE aid PROFESSIONAL TRAINING 



Majoring in AVIATION 

ArcnUdltcd hy tllC IMlIICiJj filipi-^i-l n of I'whlle TtlEmirllofL II. s. 

iiptirijvt'ij HH u roiei nirrcljtl iirvilNil uni PEl'lil]j: himI. 

Scliodl. Op^ri I'll hifti bcIniuI 

FOUR cour»S lead to B.K. idcOrt^f in ProfeiSiQitieil PtlotiAd. AviktlQk 
0 peril i4ins> HairllinaiiEti EnoikpprlkgT Asrumatlttl EooiOCCrlno. 
fBlElTFlKN TRAINING RUtNKW arF lu ptoTr«|.wiLil fllftlU 

Itilhinfi whicli. vrcp^ri's sruSkLii i^jf TOr lirlllKi IUkIit utH'riirlraiH. T 1 1";,. 
nrf KTadual^s cnl^r air lraris[H.irtJi.lliim In ^ml Sntalki 

4>U,000 l!iiMir$ Eh e lit EtiiltclMi: Elv^n. I'oO Ikiufb. btiiiK CliDnin Ririmthl}'. 
FACI'TjTT Ilf SI ipcflulials lei thfIuu* Br-ltll!! at uvjuLJLMi. 

HVOQ f radti 111 tK. KnroUmi'nl UniLl^i to a talal of !lO(]. 

lOO-Btre tirport, 1 I tiulliUnftj ile-roted to scEloOI pUFEH>fi!E cXcluiilii'ch. 

fXiTQiltnrl^d itlKi dlnlni; Iiall lR tlie CulJL’Rii. 

tVinlr^r Term J^inuary 4 th. &rin.i piiHtciirif fnr new iiU-[uiE<= iiitiilnt;. 



l^k VCAD iisfffstrar, Dc pt. PM*U 

IZin ItAK parks air college, East St. LdiiIi, Iff. 



r . 





















AVIATION and POLICE 
RADIO offer Good JOBS 

. t 



9 





The nation 'en irlfnf?i at'a 
ttipidiy OKpandmK.ThiB 
means the creation 
VBui radiu^teleii ho tie ami 
riidmtelegraph circuits 
thsl CBTi tier GjicruLod 
only by men withspeoial 
trajaing. Through thu 
cuorieration of men m- 
iLiolljr connected with 
Bcverol major airlines, 

Midland tiaa d wvi'lojjeri 
fin unuisual plan of training that can fully qualify 'ynu a. 
fascinating, steady, well-iuiiid job as an airline radio operator. 
All advanced iruiLrtTcttoh ifi under the auperylBion of expert 
operators employed by two major atrl i nes, Ttie many interest 
iny aubjecLs in addiLion to radio include operatiog procedim:, 
Weuthcr, naViif atkon , otC. 

NATIONAL POLICE Network 

I>ay hy day the life of the criminal is becom- 
ing ittore uncertain because of improved 
local and stale Police Radio facilities. Hero 
radiotelephone and radiotelearaph 
cirouitH are largely Used. Mono and tnene 
eiLl<>a and towns are joining the National 
Police Network. Police radio operators must 
have special training. To prepare you for 
this type of employment’we nave gone dl^t 
to police radio operators for our information. 
All instrurlLon will bo suuervis^ by men 
actually connected Tvith police radio pysteme,. 
Miifland's Hl-SPEED COMMUNICATIONS 

training esn prepare yap foe airline and po- 
lice operating, broadpoasting and many other 
branches of the radio field. Vour employ- 
ment opportunities w'ill be excellent— lyw 
U'ill bt gT^icn gertKinC cmplo-ymcnt service 
Upon graduation. MIDLAND TRAINED 
MEN AHfi ON tIIE JOB At-MOST FROM 
COAST TO COASTI 
Midland Aviation and Police training msy 
be aeeared on two plans: 1. Combination 
llxierLBion Eetjdent, 2. Straight Kesidont, 
Complete laCennaLloQ about this new type of 

triLlnlng wJII bu kciit y^Ej witliivut pbil^!i.ticin, SEn-- 
ply ild out the coupon aod nMli to ua TODAY. Thta 
maybe TOUR opnnrnmfi'y of a lifetime. DON’T 
LL'TETFASS YW by— M all ffia coupon todayi: 

AVIATION-POLICE Dl VI SION 



Rff.t FlUfBMAN, 
Uldtand^tnilovd 

r^jdio oaeratcKt: 

ptnrloyod byT WA 




AranrJi Woods, 
Midland-tmined 
ni'Jio operator, 
emplay*j(t fay 
MiRwiuri Stato 
Kighw ay Piitrol 




Ms- ■ 

Gt.eiv Brady, 
falidland-tnin^ 
radio operator 
cmnloyod hy 
Bran LIT Mrwayfl 



MIDLAND TELEVISION, INC 



28, 29, 30, 31 St Floort Power & light 

BMg,, ff a»» City, Mo. 

A^iiated « nh hJUBC-- 

u jWojf*r Artirurt OuilW. 

ILLUSTRATED Book 

find cumplets infoTmaliaiTi you want 




Coupon Good for FREE Book! 



I 

I 

I 

I 



Midland Televislan, Inc., Power &. Light Bldg^» 
DepL306-L, Kan saa City, Mlss-ourt 

f^Furte on j^Atcurd at m«il iu ciipelopeT 
Without obligating ,nc. Send your FREE ilTuatrated 
book on Avtation-Folico Radio opportumitlea. 



Adwie.--^ 

Ad(irirjRB._._._ .. 





Age- 



H'ft C14 TpriClug UiP-n-tion I^optctar MfekuriH-^ 
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* OvarcDmlng Qbttaclei on the path to iuc< 
cast II liOmethlng like "buitlng" bronchoi* 
A man miisf have nerve, determi nation and 
courage* Above oil, he must know how! 

L C. S. can*t supply the first three guol- 
Itiei. But It con — ond will — provide ambl* 
tieus men with knowledge ond tramingJ 

During the past half'Cefituryi four miltisn 
men hove turned to I. C. S, because they 
recogniied the need for lound training. From 
their ranki have come thouiandi of high- 
lalorled executtvei. This coupon may be 
your posiport to a more abundant future. 



iMTf RNAripl^AL CtHlR E^^ON D SCHOOLS 



^VlUbUUI ilbllrA.1 J4 ni, srpcE tutl tlid 

wfht[-li t tuark^jj X: 

TECHE4ICAU AHQ ENDUeTEflAL COUFtSE& 



U Ari'Jtiliwl 

□ AfL-liE^-tbiritll lJTaE4ajitk» 

□ bLiUdiraa E^lAti-tuslLoB 

□ fItrLu'luriit 1 ^rAduiknn 

□ KniiiitE^T 

□ Klpftric:*] 

Q ICLiM^trLn 

n WcEJibr. KI«cC.rH; Upi 

Q It-nMULitf SLoii 

□ T^lfHpfti|iEi KdAlhi’^'r 

r] 'I'rtrpiicnic VVcirt □ kr^iJlih 

Q Mtc1]B.n.lca[ Eik|[iiiii.M:r 

D TlA*rtAiiuijL 

□ NluchiikLct _□ ■|'(futiniilirr 

P I'nllvribmaki'T 

□ l'’ounJt>' rmriiLc 

P Jihfift liV-orkHr 

3 lIcBt TrnliELc ul of 
p u[ tuvr-nluinn 



□ AllCO TkH'Siiildstlt 

□ AutM Trs'liiiiiir^Bu 

D Wuinbitie D Jtd'MiLiJk 

Q d\ir Cub'Jliiiiu Liiiiii iiiiil ('nriltnn 
P L^InliLifri'iBl l(.?rfriEn'AT'inTi 

□ «ipnin EikfSiH^r 
p;Str«.rn ^Jfctrbc I'^EiitiEkTk'r 
3 ^InrJnr KcL^Lnrrr 

3 t 'ivil Fii'ifiiiifi'QlliBlkwiivKnBhipP'T 
„ liririKp l^ntfEiwr 

Brj-Iitn tliriliLttuf }‘i,r'HiiiKn 

p ^I9rvr>'lri|f uiiiL 

3' K, H. LfjcH’jHiU'tKi^ H Air JtnikM 
~t J-t, Ik 

^ Jl. 1L ^irnaliu^n 

Z t ’ln-Mk Ifl Li j Z J'bkrjjiii,ii-ji' 

G ( 1 j NTnviBnt.ir'Pi 

□ ( 'nlLtHiit 

Z W wLtii .^Inmiitnrlurjns 
. AHriL-ijElane- □ Fniit i ■ run. 4iic 



O l>irk-rf Kni(kir-ii Z AvLillan Kim., D fViVilLFi' h':^jrjmij[ 

BU&iMEaa TRAiNmu coiinsES 

o M B t p ld«l(?riplE JiHin-w iTanbi Z ."laini 

□ lniliui trial AE p SLr-riEicrAlih'y >uid| Tytriuy 

□ Tmffr; MariAKiriufinl □ C’ivJ HrrvBin □ Mnll f BFrU-r 

□ r. V. Ai’L-utiriT=Ptii'y □ ]{allwn.y MbJI qifjrb 

□ boukkHpiim □ 

□ l^^TirlBrial Wart Q lliflb SctmtiE HhIiJpit^I* 

P U-Wt iVciruPLli tk>i t. □ t.'rijlvBn PrcprkrBtary 

□ MnlWjniBTtJPhip □ AJvvniiirif □ H|*t Ttof (JoEEnif? .Hu]jJjh-|u 

n Scri'j™ Station .■iiJiwmrtiPBSiipi. G SU.ii.-itrjitii|^ Q a-p^tiiaii 

□ RklnEiim L^rrn*rPOQsJnni‘fl J ('nrCooninc P Fr^iwli 

DtiMESTIC SCIENCE COURSES 
U ]'rv[w.-kkj-iuil J twmalt in< □ And ('tHpkrr^ 

anil T)r*uiktnc □ Tp^ HuppEn nml 

□ llnnir JlrrviruikiijR Mnnji4c.i3i^i!t, 

□ .‘\i|viLiii‘(ii.| 1 Ermpiiakinti t:.ln1«riirnr 



.Irtfrlrp'R^ ,„,,,, 

- ■■ ■■ —d.. rVEirEr,.. 

Ftnnr.aJ Pofirren ... ,, 

ff itirH ri'tidf in frjjuirjkr, jfCTpJ ^^fK «nf|icji (o ihf' Intt^naiiemcl 
reMr,'#fifljrdk-Jrr'<: fifpiffiiPfljr, .Ut,nirfijt, C^Ht^nta 



iPrEfEiti^ yftate iiEcnfEOnt ropufttr dW^^ftanica 



easu_ 



f TO PlAY 

r-EUTTOOWK 




J* c. 



Tou'Ve^ ^llVuya Wanted l4> play 
thiu fascbiiatinR InirTrunietitd. Nuw 
thdro ia no roanon tpi delay. Now' 
you tnuy thrill family and fi'JenJiH. 
li'Llh u chance to earn eiCLra c3ah 
at ilaliCCSd antertfiinmiCnta und on 
tite ratlin. E"ar lioW llicri!' iw u 
Uriiuine DE.\<>A> Mnrhnliis ^liii' 
J idudlnp eiirty h.-tij.ijiia) 

thf low'fM pHice to liJ»ti»r^. 

~ d * . Td w'rlto for details TO- 

DAT may easily meg^n a LIFE- 
U fl of iileaBure„ pmllt and 

“izl popaiariry S 

DEAISAN, tne*p 2450 Deae^n Bulldini, CHICAGO 




AVIATION 



tfuFC inrmi 
j^HKpaiar^*, Itnpid 



IN LOS ANGELES 



vUi.|i>« .prihiu izmlliTt CTPod pt-y bn 
ibi^l itir (..iliFcralu 1-Ljip^ ^FbduAtb*, 

K K. - r>. ki^vtrnmrrii. _n.[iprnii^ Abrelnt Khuul nlfwlip d^Uiit 

hunlci drintoiJi' tin'l avrrH.rc^ rEM]iFtTD''CMi]. !kl«Ml. «q.iuDpM 

■Itnl^lk-Bllr ICKItwl >rhiK<l ID AtUCfKiLd l^-B (.uijlHB. Thw 



kOrl 

tfkDNpiirtetiiiii hp L-.W 



Writ* fyr Ctit^kot 



CALI FOR N lAd F LYER 5 

SCHOOL OF A VI ATION-D«pr. PM 

LOS ANOEilS MUNKIPAi AIHPORL I HOLE WOOD CALIF* 



foR^ \ COFFEE ROUTES PAYIKC VS $60 

oiv^, 



NitlCiJlIil nompanff Tn«T<* Klfft M fli!H>.- Lm 

malic n'i^ltlAr ipn IoitiL rxputi'!'. E^n rKivrL. 

criL-^‘ rifM-dtHil. iT|HTJiti> on nUf Cap-llal. 
bAiiuB — S!^ap.OO titah i3r far'd Srdan— b*?- 
BiSf"i ydiir wfi'L'kli^ ^'krptjrioa, kuitJi nama api 
HiiJ'li'and [r'f Kilt:!-": K:irliE, d^FTC’EtT MTI.I.S. 
firiAl ^l^rn^lnllOr Clnrlnixtll, it. 



DO YOU LIKE 

RADIO 

DOMS TM§ FUTUUM OF 

TELEVISION 




IMrEPCST YOU? 




^at FREE BOOK of DETAI 

NATIONAL SCNOOLBp 

Dept.Fliiu] It 4000 5* FiQuereD St*« Loi Angelein Collf- 
NAMI A^e 



STAfL 



C*TT. 



aS^nil rfot 



You inei! antiwtis to nii.k? ffood Ja radio ind 
tDla-EOtl liulaptrl&p want tlHr trUo fartE.^ycu 
w«nt to hiLW RijauL emplfe'iwiin t ouiKirEunl- 
ELea «nd r«qulreiUF!EL[S. Nuliaaiil SchoolB., — a 
iHi ] II lun ■ ihilli] r truiki BchooL. — will ivtuily you 
wiLti a alg<!?ri^ly li44icat HtiCement qf fact* un 
vli4t y4U ^liPuliJ do to r^l lute llio linllltabla 
raillo JojilLLilry. No «saeBeriUlnDS. — tiq nU- 
tUltfltFnLfd Mail cpupati loijay, f Sand fai 
your frita ILt-jt fseta an radio 

SiiiJil rnjujrciuenlJi. lYgu need r^al tixcH^rl- 

CDCP. National oITtirB wiiapJ^tc LFaiidfljt with 
iiiodera ^quipiacac 

NATIONAL 
SCHOOLS 



ot FREE BOOK of DETA t*S 
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Puts This All-Purpose 

ELECTRIC ARC WELDER 
IN YOUR SHOP! 




TEN-DAY TRIAL 

Guar«nt«cd: 10 Monlha to Pay 



I-mp iiroc ibii«. IL U ILl^V l-^r i'-' 

— bujiiu: outuLju janieCi 

&rv4- tty it vitUilns ^ro-ii'O fav fnnyii.iliu-tunrui 

lyil^nioirtBncOr •MpVTI^Pnt^, pr r^Doir -ipork. PhfJB kJiBiriJK 

\tti — CoiaiDoawBHlili Mi>d«l t'J A- fw uqiLw h. 4j:»! 

IIm uf JiutJiltv* n>4*ia)c e« H.WtLfW. WtH"! »ll 

uid i^korp- tiu- JiMidlo evwrtlilnc frHn hvduro aivd Ejxlyt olintiL 

lUjBtaJ b> mtitur bliocba i.iiid buTT cutoich Afm fine lt»r Kfldvriiu. 

x.ibi brkUDjf. 

WOfRHt ON Iti OR JW-VOLT *_C. WIIITf FOR Jit 4 PAY PLAN 
■<jip;ifv Tilyt Inlii Ufi -ir 2J>'.i-vtilL (ift- Btiyp tlir'jTtjn* jwnv 
L-^ria ef^rtna pwkeU Cmej - niil^' firohiBe* | iiy yniir i<vn , 

Tar [KiiLivItt h-tiif bv u-iyetate. Apy- p«1dui4. ^let lytiii^itf-i^j.l ^ ^- 

one rnn kike- enFllV- Ctinmt TPrnBJef^ f>rb kbCi-Ui Vltydd I L'O^ / ■; l6 
■Olth. |u;linnL -rla'ii^iiju mnidint atJ 

pihIi. E'jII kti"tri;H-ty.i'i(i. ett. NofViitLC ■'!]•/■ hinh. 
dan Lu-tiiij. FuJIt e luiroii lecHt. Wrila L:iiJh.tI 

COMMONWEALTH MFC, CORPo 

4IH Pav^t t-a-e. 1. Oliie 







aETAIlS FREE.' 




CilL feJJT'l'iLK ETUlil£i|. ILKI1I4 AuetlE 

t-ii>c:LL^ ittj I WJli« .SlpJ'LIlipIML. u ItiMfl ripUff, K^-LaLI i# 'tifil 

$'H •(BaJ't npui3JDiEsili axsnrk tnnbrurVinL C'|n^ 

Ebf V(JL‘H txirr^n. Lja-Tli fm.<m aifkil IviiiLTii 

1^. IbUjiJ tut l EiECII I^IB* iL^PhiKN UDiFiMJ 
. J.^1. E^likJy ^EKL J4^hrji^ii 



rfXJpvrii.LkjlL 
V IlU^ ImmJnm 



L. ADCOX TRADE JitHOOL 



«n 



HAWAIIAN ox SPANISH GUITAR 
easily loarnad at ttome 



PlatannCS al mOFt (rutipnlls*. necnmcan arpen, TninJrrn KMltarfrtfKrtuUltHi 
(-(^fn—rb-'i COST TliAV 3 r .\ PAVi Wrilt? NOW fny ( r*''' Etrlntl': 

HAlUflaMW 1H&TITUT£> 3016Mk24tli Ftaoa. fT-ll, W » ktflu 

FREE 
BOOK 




WF A(IVT Gwd prk’H Ttar rtirndf Otiier it trtrn ■ .itiiji 

PW -I . Tiir Ell v^''.|rnn Fj|J|>- tirLJ’'JM^y naWiip.^'.blt r|i |U p 

lirndfr tuvf 'iG.DOa asap vr-^rlj, (5:p.UI pi>-'! '1-’'!." > 'ik Fih botph ■l-tiirB pl-I' ii Sa>yd 
na nttnajp Wi j-rf Afiiii-lttn Fi^a Cannlua Ct. 'D»|it- IJJ-Wiii Wa* OtNaitt. Lap 




L'F'-^JS' LT'!»/.R>- iJE'.-iiBy 



.'^jrrriiL 

ih:^ iiEGTatr EfDHnr 



‘jat *!, r?jcni.^^ ^tE- 

\r ip-. rf RpCp F'f 



Know Electricity as Experts 

Know lt~and Cct an Expert’s Pay ! 

Hooovery tiein^ul mantha ahertd are cliBriiCtI w|t9l SlerDEfi.* 
conce nni fixpectatkoap Wlutt thill you do to i;et Ibeiucapoo Ibe 
Dtiier fallow? 

TbouiS^oda af mE!D liarc UactI 

The Croft Library of 
Practical Electricity 

Tlii Ctt-fi I-ibriiTy (i a ■dnnati%. It 1* feimdejl ^ Twvtw<p;;-^a 

20 £U iJiUL-ytMTC eEpeTht-iiTe-p-on w^k u It Ui attuill? dooe. It n B^mrrinl If^n 
abtcf ku toter dltb Ifat Eiint tl fatEd-licadri [bti situ e'tnt. Written an ibs 

bacLqiiir cm. paiiLy uadertiand it, yet h aQued. an tbimuiii. that it id (be d*ly itiUa 
Cif £^.(1(14 Jiiiliby paHt etuEnf-al neken led eaiunceea. CioCt Celit ya'i tihe ilotiJ* 
fCiu HHced It] bjuw abiiut deren. (EHntori, aMhariicr'i. eoiiLOiiatateriL erKnil»mkfln, 
akc-iduL airitcJ] boHTdi, diitTibuiion aytttiDia-— *jn:[TL:'il nia<^h.li]err f-F er^iT '-yT'k— ■ 
-Mriftna File licbt sad pea'cr — irtrLiii ixf FLnJphrd IniUdLiifa^undEraTKiEr-i' end mpntrinal 
n^uJcaiBeati — dLutaDial kn in Ite tTrry phan — thv motl imprn^d inetiK-di eE JiahiEe 
Iktdpa ukd lamp adiictB. atCi — to'P' ta do • oamptela inb. Erom Ditimaimf itp H 
aduLDittitiB. 

No mooey down » easy payments 

Fill in i 4 ul tnall Lht eirappa. kUptibtd and «a wlH ac-hd y-nn Lhci CBtJir set cJ i**'']i tdIp 
UAM lot i«b day*' Feed- SxknsiiiktiaD . U'c tilke atl itii ripic— >yeu aiatiJnC' dp ''bIlfHtkiPL 
|f yaii d*rid« tp bddp Lbi biKiki, ■*bid TI.W in 1^11 d^FB aFiil Iktikhne at t.b« tnta el 
UjDD a invatb. Htad t.b4 CPbptia h'OW Md at* ( b* bwbi far ynilfiaU'. 

\TREE~E^lIiNATfbN^ 

I MetiRAW-HILL BOOK CO., 334 Wb 4ZnC 51,, H*w York 

I Qand me hc-tra dajii' Engs kiLt.hi>ln>LtC(i|i LK# Chiti. LILiatjc dfPisAtic.il Electricity. J 
IE rii I »4U aead yea *1 .AC In JO d*y* *h<j AEXip niaD.tt[j uai It t Ji* prirc * 
, plViJtd ie i»1d. II unt. n-bnil. I will l-rCilPTa bhC lK4iU pOflCpald. LT* iSBIhrS 1 

I prnnv^ sJiLsBWt vrtta irialNlV OM 1111 hO HI > 

I NaiDB.p.. PPL .... L. . I 

t UeUl AdliriM, | 

City a^d ittU* ..r.r.P..--.- + -,rnr.-r.P.P».B.P.P-.P.P..iBPB, I 

I FUdtioa. . , .pp .. .....p.BBBeB*, a 

I HkH«fCeD9UJL r^{-t].di9 1 




Many pic- 
IbhM and ey- 
Banplaa. fmin 
Jnv^ri tivC' 

malie ttipw excrlEeat 

DM Id# bocWcf for- Ipv^jllcyra . 

OTHEH MEN HAVE READ 
AND PROFITED Bt 
THESE FREE BOOKS 

jF you have atl inven- 
■I lion — or an hlHU for 
fstjr' — you ahonid have 
thr-se free ImukK. T}it^y 
toll you real fact?i like 
lliefse: Ifow' tlic iiateiit 
laws proUi't you. Why 
you noed t he prok^-tion of n. U* S. 
Patent, » coiupi^tent, rej^is- 

terecl pnloni uttoriioy [‘:in do for 
you. The,v_tdt w}i Sit kind of sketch 
or model is riwdcd and how' to 
ntiikc |.J roper flis-closure of your 
idea to hchi estahljr-h ytjur daiins. 
Tlmy tell how sfjtne Hueecrtsful 
inventors have iw cured fi nan rial 
asisistaut'e. They show ] lodUTerent 
tj lechEini oal pri nci plea. 



HOW WE SERVE YOU 



For more than a tliirdi 
of a tentury — wc have 
repret?ented thoui^andff of 
inventor.';i. We rmawet 
questions, W<' Ktudy eacli 
device to firing out it.B 
fwfli pu ten table possibili- 
ties. Often, aLso, we advise 
inventors against going 
aliead with inventions 
which could not possibly 
tie protected. IJy care- 
fully developwl tuelhoda, 
we to keep ejipciise at 
a riunimuij) and we can 
arrange a deferred pay^ 



me lit plan when needed. 

With the txFokii, we will 
also eend you a copy of 
our "Kvidcuee of Inven- 
tion " form on which yott 
cam sketch and describe 
vour invention and e^FUif.)- 
libh a dale of disclosure, 
i^ueh a date of disci osnro 
m ay later prove i m pc rton t 
to you. You ran deal with 
us iu strictewt secrecy. 
Learn the faet.s. Simply 
sign and moil the coii|)on 
below. Take that firet 
step today. 



H VICTOR J. M 

EVANS & Co. 



■ JIEGJSTEHED PATENT ATTOHNETS J 

I H4AIN OFFICLb 3^a-M, VUtorBuHdfngB W«hln4lao.{). C. | 

* Ot^r Offices; 40?. N, GuAeld Bldg.. Los Angeifs: lOl O-N* ■ 

I Kobarc San rrifncrjuci; 514-N, Empire Bldg., I 

Pfttsi^Urgb m 

( HCctcl mt FRKE cupioif of j'emr bnoES, "'Paljent ProtccllVIi" tthf) ■ 
■"W'hcti mu! IJOW lu KcJl un Invention". (Ketc: J^ctmc tHMilja ■. 
i^iippiiei] tir :iiiy <if l>NLiich ii^ied utin%'e.^ | 



XAEiae . 

Kirtel and Xu.. 
I'll y or Tuwn . 



f*larp . 



I 

I 



U'AaP?t Pfi-Pi'l j’njy flicafti? mcK^ioM /’oji)-Hfnr Me.c-hantcB 
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POPULAR MECHANICS ADVERTISING SECTION 



A iVB 1^ Booklet Free Highest References 

BL I IV I Promptness Assured Best Results 

Send drawing or mCNdel. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers 
end Bank-'Recomiricnded Attorneys^ published by Rand-McNally & Co.^ ChicagOt lIL+i 

Tho & Itjrall Dircct 4 Ty <jt Guarant^tl Atttirnc^n^ published by OirKtvry Corporati'^, 

Bonton^ Mah. ; Aitierictin Lawyen Annuftl, Cleveland, Ohi«: Bankets Service Legal Direetary^ piibliahed 
by Bankers Service Co.^ B^tan, Mau.: Eyre^s Law Lift, 9 Park Placc^ ifew York City; Snow-Church 
Directory Co. L«,wy«n List, published in New York City* and the Central Guarantee Cd., Bankera 
and Lawyers DirectdrieB, 6^0 Fifth Avenue^ New York City, 

WATSON E. COLEMAN, 

REGISTJERED PATENT LAWYER WAdillNIll I UNf Ua Ob 



^KOW~-^l 

patent 




INVENTORS 

PATENT YOUR IDEAS 

SEKO FOn FREE BOOK 



HOW TO OBTAIN A PATENT. 

tVVitten by m nf lh« F.k«|irt|i[i- I L- . ~L , 

iilil Cop D* f 1 92 2-2'l, of ibc U.S. Patpr t OHirt-^ J --=■ i 

If yml warvt to L^fofit. bjf your iil^S. yaU shtMild ~~ - 

lake ftnpi apply for a (J. 3, Patent at ' ^ 

Fint atap la La ^aL thSa Ivpaf^ no4h. Tl'^S 
h n tf-re-itixi i: iilu»LTR|.rd b^nlc rontaina vaEuabta Lpf'Orma-' 
lion yotl shput-d KhV#. It t+Mt ypu fully how ta nbtam a 
patent on yoikir ii3ira Ln ihi- qui^ckrat way* With Lhia Free 
llpok. yeu will alao TcceiTD a "'Aevrorii of Invention" form on 
whieh yoii caiily record ypur id^^a. F^irrsonal and Coin' 
rnlxlitial Sarvirei eaae will bfl pMFaonBUy IhAndlrd 

only by m ReaLalered Palehl Atturney wTiei Ii ala(y n I'PFriK-r 
Mtimbirr of the Eiamlnlna Cai-paof the S. Patant Oflica.. 

All communivallDna cunfjderi tEal* 

Hatl 'UlUhlH IHDAT Nt mi l^JITEKI BHIIlf v\i ntCURl) BF FmRTI«ll Fun. 



CARL MILLER 

REOI 5 TEHCD PATENT ATTORNEY 
f OHMIS MEMBf R EUMINING CORPS U, S. PATf Nl 0 FF|C£ 



WppI worth Bldi|.. 3Sth Fiver. Oeut-U^A. Nfwr York City 
MILLER (tUlLbING, Dept.HEA. Washington, D. C. 
Plea,;* uaf ma rHir f na ■aaft, "'Haa' ta OataJa a Pataailj" aaf 
” d 1 Innalhm" farm* 



PATENTS— TRADE MARKS* 



I Alt Ciu!e :3 dUbHiitte^ j^iven [itt^L’-tillun 

I F6f7ti *^Eridi-Ac€ o/ i^onceyiiiJH'* iriik irtsfriudiirrii 
! /itr use ami of fiosernwteni 

I dfld — flt£Ei 

I LANCASTER, ALLWtNE & ROMMEL 

I J'lirr'rft /Atte Ojfiirt-fi S 

I 412 B-owen Std|. Wa»hlng1ont D. C< | 



INVENTORS 



NAME...,. 

AULlliEad 



B 



^ |lll^ iiiiMjiT' lih''l Itivi'fit Lfili r;in fuM 'rllli 
in si 1 j Vi.- s:i 110 " fpr initpnr. Iirxi's. X<.‘w\ 

ii .u-.L-jst Eir- ''i'ii^ir'-. riuiiiih-T*^ ■d‘‘t;iil... fr.-ii, 

AMERICAH PATENTS CORPORATION 

Datit. 4 -C. Wakhlinaton. D. C. 



B 



INVENTORS 



who derive lareeat 
profits know and need 
certAiii bI mpio but vital 
Facts before applyins for pp 1 *nt 9 . Our hook, PAtfint-BenWr 
EivBs those facts; sent free. Trade Marks — CopyriEbttu 
UCET i L4CFT. EsL im CSS F Su ft. W.. De^b S. ff ASHIKCTDII £L C 




PrnctlcAi, ui^rul tnvEntloM. may now be safely lujirketeii 
wltnout pfttcntlnff sulfeiise^ Wrtie fur priiof mat ws eiic- 
■uesHfiidy eell t™th j>steot®l and uufHueiiUKl inventions. 

Chartered Institute of American Inventors 

Dvpt. 4 * Dnrrifter Build Iniri Washington , D. C* 

GEARS 

In Stock — > tiDEiiedLate Delivery 

OfuriL rcHlncerg, H,piTnr 1 te[A thrust 

li^urlHf;^, lie>^lbLe eoupUnKii, pulleys, ete. A 
enmpletE ILut' k curriixl III ouJ: <'hlC 4 iff*i hilm’Is. 
<'an also qUule on SpWkii Kejtrs of any kknil. 
j^rnd US your blueprints and inqnlrlea. 
lYrife- for Catalog Afo* iO 

CHICAGO GEAR WORKS 



ALBERT £. Di£T£RICH 
TREO 0 OBB Ha RUTLEY 

lUHGISTEKEU PATENT L.\WYERS 
512 B Culoradv hldR, WASHINGTON, 

i^nnrirt 11 ^ f’difnJlr iPiii 



1 >. C. 




BUCKSTEIN'S FiBKE LIMB 

Is SooLbImt lu yuUT Hlutup — 



»ani tor Voder 



strong, ccfol, nbLi, tiehi. fluey 
nsymeniv. HraccH for nil de- 
lorniitles. Aefiins wunted. 

D. BUCHSTEIN CP. 
flD 3id km., $a., MlHHUQUS, RH, 




Best Poultry Paper 6 Issues 10 *^ 

11 




Ki^lui Iru scasJt FiiulCry J-'rMflr';. t^unJi'ij-ln tji rtuMipF 
511 ifiil^ fflr n ytiiri ui- Hi ffFiii foi’ tl iiii.'iuJh: 
triul wiinleil. AmrrEian PaulTr^ Jaurnal 

S 3 S So, Clark SIrflft Chtcftf, UMneit 






W. Jaahtan B|kd, 



Chicaco, IUIU 




M.irliie 
!u;ir.-ihi''vi^ 
tind F.itninI'X. 

U* MARBLE & GHANITECO., Qnete* Ha. 



or Granite. 
Tmia y 



$ 11 . Up 

WC MV 
rfiCIGMT 

Rig SavlhE. LeLlercd. 
for our FREE- CuIiJuk 



0!b Protect Vour In ventiox^' | ^lUeCkii 









Deleyo tue danecfou? And may he vesr 
coetSy. My peraoital serv|« aremfea 
ptOmpl. action. Btrlrt eoahdenee. and n 
mlDiDOium Gl eiEt^cnse. 1 suKi;e»t iliut you 
fend me ft model or I'lravrini;, or aketeh 
AOd JcsertntloD oT your Invent! on, and 
15 . 09 . 1 irtlL cni&hio a aeiircli umi report 



nrumptly oh to Its pnEcntaUlllty SJUl BODd 
you u copy Of my 72-pai:e hootlet, Or, I f 
you proTer to reiid my nooklet. bret. icsJ] 
the Attained coupon at urn'e. I will dlSO 
BEDd my "Heeord of invention" form 
tOvtiT 3 e yeora eiperleDCje aS a Ftc;i;liilerei L 
ratent Attorney.} 



t L. F, Randolph, 

I 
\ 



W-n Vietar Blda.. 
WuhtagCDa* D,G* 

Picsoo send me at oncE. free of oliknie, your 72 
pag;e booklEt nad "Reeonl of inventlDn" Idfid. 



Ji atne . 



HPERsonnL conriDEnTiflL mTEm service- 



Addross 
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EMBARRASSED BY 
HOR RID PIMP LES? 

Help protect your skin against 
intestinal waste poisons 

Ridiculed and Ehuimed because of pjinpJe- 

blertiished skin? Get right at a common celu^ of 
the trouble— guard against intestinal wai^te poisons. 

Between 13 and £5* the akin is apt to be over- 
sensitive. At the aaime tlmcj poor digestion and 
elimination often throw waste poisons into the 
blood streuini . . , that may be carried to the skin and 
cause repulsive, ugly pimples to break out, 

Alany young people help solve thia problem— 
simply by eating Fleischmann's Yeast. Each cake of 
this famous fresh food helps eliminate intestinal 
waste poisouii from your body bi'/ore they can get 
into the blood stream * * . and so gives your pimples a 
chance to clear up. Don't run the risk of permanent 
scars from neglected pimples. Start eating Fleisch- 
mann's Yeast now— 3 cakes daily — one cake hour 
before each meal. Begin now! 



FREE 



BARCAtN CATALOG 

°tBOOKS 



2S, DQO baa kt of all pul>- 

Uifbcm llridMl lit OLtr 

Arknusl Htuiilain C»i4ikUje or 320 pas(cn. OlcMfme raVorlU> 

"tMsn scUl-is.'" Hcftreiti-i\ Flctlan, Juvi.''i]Ui% Kts- 
uiry, ejc. iHiipolyUki? ><clirpoJ--!i, crj|Jo«c^, Mhrarifs 

ma] UinLUfiandj^ oModivmuiil n.L!rt<»!Ti^r^ S«fiil pastcard 
far « ur new 1SS3 catal ag , B af g alnt I n Boalis. ' ' 

THE BOOK SUPPLV COMPANY, D«pt. Iir 

W<-5C6 Wwt IHafirPO St., Chltaqa, Jllingfi 

T3c«*t«r UliilSw DOW Ifi'Hl. iiiU* 

inir. Lftllfl WiUjf mS muckljr IQ Apuv 
liawL L-'i^Ujol wurlc. Hd tc-iCL bwjiu. 
Old B»fjiblWV«l iK-JirtJiJ. Um PillitMi— 
ElMdT_tenns . /V« MMcirt and 

rtavit-fmmtr. 

paaa- 0 «¥rs Sen wl Advarttainc 

dni, 13SI, ^Di Hah. AV..CUWB 

ATI A C — 

A Jw 9 ILett er ■ 

bMutlhil CO^LO c«4w*d. Hrw SIyIm. 

CUtanntMi. Larpa S4 h 4 — Ptflny 

ftirth, T'vinvnihMii' hmaiid. Amazing 

mms. Wrh« for race ^amplu 
■ nd 'fifartint Epulam^itt. HUdAVl 
ATuS i4p>t Works, HphtBd^ ChiEMo ^ 





REAL RELIEF ;»’ 

RUPTURED 



Ac lA«t, a Bure, asfc, acleatiiic 
support ior all furms of rv- 
duGible ruptarr through the 
anatomically correct Noil- 
Skid Spot Pad. Raised 
Spat centers pressure at 
inner ring and hold?: like 
huger tips. Non-Skid sur- 
face prevents truss from 
slipping. Shoulder of Pad 
is designed to contract inguinal canal. 
Light, comfortable, inconspicuous, eani- 
tary, durable. No plasters or salves. Sat- 
isfaction Guaranteed. Write today for 
free booklet and name of Dealer in your 
city. Sent in plain, sealed envelope, 

WID TKm CO., &#|it D., 12 Ust 9th St , Clffdllirti, Dhii 
Canadion 3mnch, 310 W«l|pnglo4i S^traat Onown, 
Ontario, Caaadd 




^invenl^ 




Answer your 




^rdct/caf ratft r«u wm W^nt iQ ICnoir 

PATPWTC marks 

■ nl tin I 9 COPYRIGHTS 



• These C. A. $n&w & Cq^ 
Free Books wiii sore 
you r/iHf and MONEY! 

Now one of America ‘s old esi Jintis 
Ejf p^ccai snorney^ you im- 

t>oru]Dt facts oo how to proKct 
snd commercialize >'DLir ideas. .the 
very facts w hich can save you 
wasted hours and unuecessary ex- 
pcaic. These free bocks are based 
on 6i years' etperitncc and tell 
you exactly yrhat to do to proicqi 
your iDveatioa, 

Find Out RIGHT NOW 

Before eolug siny further w'ith 
your id ea — he sure you are on the 
"right track”. You will be able to 
know be/fffe spend! a g in ore time 
iixid money the Costs and proced- 
ure in oht^ininif a patent. In the 
books yon will had the plain an- 
swers to <iuc$uon£ that have louf 
bothered iaveators. 

Confidential, quick service 

Our years of experience in help- 
iai^ others should make you fed 
perfectly safe In deaiJns with this 
reputable firm.. All iaquiries are 
aasw^ered irruueiliatclyafid heldeo 
stricLest couiidcacc. Write today. 

TEAR OUT 9nd Mall Ci3u|Hn Jaiijf 




C. A. SNOW & CO. 

Registered Fetertf Attorneys Since iSTS 



Ills SNOW BUILDING, WASHINGTON. D. C. | 

ttrutk DKitiil hn ~L‘..miuuL t-aaL nr — yuu,- ! 

l"'htEt htwhri. ‘‘■d'lifiiVet-tu.'s.i’- iiii N-cjia Li> ^JL}ninLL'rL''Efll 1 v>- ■V«iiJl‘'lij- I 
vi'iHlwIi'* jLiid "bJiair Wu nvEi';? VOU." AImj Cn'rliflt-iilLun of | 
lllM'lllIU! f'lni , ■ 



Name 



^treel ifKl Kd 

■ 

I CilT BT Tuwfl 



mt 



widen fcrifitiv jjlpa^c jjicnlioji M’fnAncK.irff 
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POPULAR MECHANICS AUVERTISING SECTION 







For Men Earning Under HO a Week 



Diesel — The New Power 



Job Facts iiT Diesel 



Now is your chanw to into Sb blf^ nnw lnriii«iry imt\ Rroiv \ip ii\ [lh vm« riin Frr.p.-ir*' Tor p-ow^fr onpnr- 

if. (f>nn uiiportant. po-'ltion. pract tralh' n<>f;omp 4 "Miir>a in nlpflfl my iiur JiKb-lnciriji'tlon meihntl.Tr.-iln 

in IhE hHjr rlu- Irtrrpuf^iin Uun of i'tnrlli''a ft'ltl rcauP In tU'fn ^ ^hi’^ (lii-rv In flukrtr.^ 

FT.iul'.iTltl.iii F-.- tpIh ;L:rfT -I fpw y(>:trs. If yipit «rAM Vnur I mint [15 ^^^w ^irjrl ktI st V.,.1 



k'siiibUshotl (n thla OHil, yiiu nmt rn>r, n-orry jilxiut i-xfnajjflioiiin. 



I rrtjii3fr 



AMERICAN SCHOOL, Dept. D-S4S, Drexel Avenue at SSth Street, Chicago, Illinois 



Fit Yourself For a Good Pay Job 



BOOKoI^ARTCRA 



l\ V 

I.rnrn to ritcoritc buriLl vtohlI 

r Enp;^, tirsu rraft,. r-IdfLAi-iI ^ ^ 

pluciiUL'i, IturKcas inodelEnk: EnIrTDiT __ 

pi-clureEj. elc. Wrllo for calutcjR IV 
THAVES &. CHANDLER, OIQ W, Van Bur^n St., CMoga 



STUDY AT HOME 

1 1 1 y trjiJirori nwn win Jilfifa- 

pr |h i«LlJiiF|ii LI lid Lii? 4 ’cr SR] 4 > 
■pcilH Lii l]UJHnt>!48 utiil Fubllu 

IHp*. Or'!->liir oupiihrtunltln rtvM Uiati 
(?VrF bejfDrr. Itiff wrcmffttJcMj-j ora 
hnailpd by u>jUi Iveoj [xaiolnR. 

M«r# Aijllityx More Prestige: More Money 

Wb iLsUif r'''U Rtrp bF Vhd Trnin ai 4icini« 

dtiiinic' epArb iJinb, Pih-t-im of I .L, ll. 

1 iTt!;*iLiel'-e in neclkin oP lijo iJ. S. We- riLrn|,.ti 

I [■.■?.■, •niili'rl^l. ,rwliJi!pM|r T-!-v>ihinM' frfpiw l,H'nLrv. L-ne roet, 
nn j. ■■,i;i ,Mir ■.■e.lualila. I |Tjrii Tuf [uf l^aiikTohip' ' Bnl 

t:-. iiiri hUKK. fw'rtil fur lliCTn N-< tW. 

LaSkH* EMtcnston Uhl^bnlty, D#Dt. ll^-L Chhui|« 
A ‘C«rnpDitEl*nG* Inatitutipn 



Rp!i?rtrfrd opporlunitl 4 ». Prepare in 
thnCr LCasi" pliiTi- Nn previciua 
ruxidcd,ccinini'OTi ac^iDui t‘(lu.cai.!i>b sufliick'^ut, 
ik-i-wltorfM'f: EwioltldfOiiriortuiiitiK’^ in F'luji. 
togranTiy'', :n]d r?quip>^liien[^ 

Amertun Scho'vl of Pftatbf rd phy 
3«0L MiChlCdrii Ava.r Oept« 13SS, ChiCAgd, 141, 



Is your Job Safe? 

Just iis the in 0 entwine chrmRcd tlic jo}js 

of t hfiusimds Titio depended en Jiorsc-dra wii 
vehifioa for their living — sononr the Diiv^el 
GTijuine ia fust invading botli the power sjh I 
tnui^^portutioti Beldsi, jind threaten uig the 
present jobs of thoiisfuids. 

What This Field Offers Vou 

Diesel eneUies arp replacing fiteam an<i gasollna 
epgipeif in puvrer plant4F, moLur triick:^ auil 
biLsses, locomotives and ships, aircnifL„ t ractorw. 
(in.i<lgtw,. numps, etc. — operuin^ up wcU-paUJ 

J obs far Dicscl-tra.iTiiGd men. Vou get all th*i 
atcsft Diesit <ieVL-:iopmr:ni3 in our cuutm. 
.SpcK^ial dja},T4Lmjij for 4|uJek imdersuajiflinB of 
nils new power* 



GET MV 
PROVEN 

PAY 

RAISING 

PLAN 



Get prxicHraT trainina. Take up 
Drafting — because it idves you 
bijtjscri blotter chance lo act into your favorite 
field — E^Ieclrkily, Aviation, Diesel, Air Ceiv 
dit ionium, Automotive, B 11 titling* ^lacldnery, 
TniiJ3[>iNrtatioii, etc. Renmmher, cvtrytiiEfia 
built luis its birth on the Draftismaiii'a Tabic. 

Draftsman Draw Good PaiP 

I have trained thgusandg of men aued i(j tu 
past^Qiii tliclrsfiare timo at home, toauuEify 
for Digger Jobs at Betti-r I ‘ay. Let me train 
you In n short time by same, eaxv, luw eotit ■fon:- 
deal method. N o CEpeiicncc iiLtjdetl. High Schi^ul 
cducatiuia p,;it *i:Ccs*iiry. 

All Wofiiiiif Tools Furnlshoif 

You cat complete I'rofirsii-iijjml DraTwenan's Tool* 
nnil Drutivin^ Table- "*srn t wilhcmt eitra charga 
HE once. Ci>fji-Km. for Yrcc Book about my 

I'ftO YEN PAY RAT tjJ N C PL,\ N. W ri K TOD A Y ] 

ENGMEEK DQBl, Dir, 3)71, UbcrtyvillB, imnois 

T 

k->-k..-s. jL<w-..n L- i.' I . ■irpvj'iip- , .-h.-hx ■■'k , ^ ^ 

yuU 



KMCJNEER POBg* PIv* 3371* 

Sond mi:- ypifr P'lro Book "EUCCEtiSFl.'fl. 
PH TP." KuLfilum litjw y^jMi Lsssiiit your 
podri.jUs a» iJrafcj^niv]], 



LTbortyvIlla* III, 

DpxVFTftMAN- 

grailuatf^d to gOLuJ 



M AMli xAGE, 

ADUFESS 

town STATE. , . , 



ll'ftifii Torrlfiijr jjfcflifc iueri?iDft /'opwfflr jVccAflttrVa 



StAM MERERS 

ImIIbL ".‘^PPrliCU" iiid OulUi UbI. ut etJib-il. ilr|wiiilablfl .ifti-jnb 
which rorreet j|j] aptcett di-fwia. .'last Jib'jinr-j;..! mptinnh- l^on-on-il 
l^hlfi^tLJdl iJi^Ltui'iLijn. Wrl'n luiiav, .No nijhiiiil bio, 

STAMHEK-ltS ADVIS^CtRY GtJlLh, Uib Haccdbcca Bldg. hetuHl. Midiie«n 



ARTISTS MAKE MONEY 

Tind out j'tiiir ability. Send nAme, Dge, -occirpatioli and 

hdfkess lor i’ree VocatioTial ArtTeet. 

Ftdtral Scha-oli, Itic., llllBFaaif.il Sehwli Rld|., Minneapu Ih, IWInn* 



TRAIN 

L FOR 



I WILL 

jHKTS&lNlM 

IF YOU JlltC SHOUT OF MOHtr 

. 'Prepars for dj'^ortnnidt'ir in Radio Brwudeaat, 

^ TiiLkirnr piHrturws+TelfeviEion. by 13 wo«hft *t Djrae^ 
tloal shop warh in the HTPat Cojno HbjiIIii llhoiM> OQ 
ri'fll L-CADlU and Sound eiiull!n-ient:. Yiri ilon't pd- 

riuirt-il -Piiu-/-,Eiii>fi rir Kpfrn EnTpIrymenl AfftI™ fur 

Btfi Marty whpio lsimlnB< E lectTie HfrIf1|Ecra1iDn intiud' 

-rij. Mair EaupQn tflKlBy for froii bonk wbkii Ictw yoo. bnw bua<> 
dr-eda hibvf Lnrriniii .itUrnfFifol KwtlolKrn >fl->;rial in -roar Inin ■ns . 
H. C. LEWIS. Prs>.* RADIO OIV- Cayns tivatrtcal S<^rtol 
9QO S. PsulirtB St., Diipl;, |f-3H* Ct|4««|;nx mir>OU 

Radio fto'^k and tai'f.;:. Tail ms nbiunt 
r«ur ^'PisyTultlon'-AltorxCi-adiiBLlon'^ Plant, 



AUDIIESS. 
CITY 



iSTATK- 
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ENGINEERING OPPORTUNITIES 

A 104-page book that ifriti 
alter your entire outlook 
and earning power. 

TJi# iMak BKpfsint clearly 
definitely many ways in which 
a suceeseful carMpf can be 
planned and followed* and 
outlines modern Home Study 
courses In pH branches of 
Enf I nearing, 

“ElfGIN£CfllNG OPPORTUNITIES" Should be In yaur hands 
Send tor your oopy'now 

AMERICAN IHSmVTE 0 ENGIKEERIRG TECHNQL0G1T* Inc. 

E>e|rt, M-lp 11 Hill Street, Newark, New Jersey 




EDUCATIONAL BOOKS 



AT PNICC A^p LESS, Hpriiuini ifi Eiih wTiikiI. lunbor *o1L««b 
r^ull^q UfxilKMjliL j'vrvrHinfl All wubjwti. All licl^li 

^ kofBmrj Aa>' iKHik in pNnt d«IlT«r«d tv ibiMkr. Vti'A ti.y 

ppjtne. Butbonv tuod i.njd u 4 w b<>akL Hf* ■uaranfM 

Wt saflnffi-r 

E-nrc n'Tiar Fn4 liif I mu tJui'iTli^n^l HiK?lf CtitkUtv. 

A pburt couTPe la liEpfij cdvjcatina, Tbc u.'OfHtl'a 
hnuwl*iiiiii' at your tiuw tijM. A liEriry oF 'Eht'i nrp and in 
cjvPfli.lja[).,L biiiok^ WrLi« todajr J-ar foui FACE <«pyj 




WILCOX & FOLLETT CO. 



Ovtil. Mx 



Anprifd^t L*r^4t Utm* 

1255 Sa. Wabarth Aw». CHICAGO, ILL 



EARNMDHEYaII^ 




Make ilfllclotlP. OPW ■'■‘NOJf-O'hEAST'' PotHtO Clilpv 
it IIJUF i-ngt. Wt rumhb equlpintitlt IniFriprtlani. 
Potatoes plentiful KHI rfisiip. (.JrnSffrLru. mitlit'lg, 
r^JtlAUTinlBK SkvernB diO (he rptilUnr for J'«l. FrurU 
— uniiHUitJly BO. T(hJI can start tlili IflSHtcJf’ 
Plakinc huslllfsa on a ''Hfiil ta notlilaa" outlal' Of 
ciislv tVriLc for Polato Chip Btmlilet. 
LONG.EAKtNS CO.P II3B-S Hllb St., anrietfflitrtl, 0. 



HICAOO PAINTING SCHOOL 



3 tT*t VTAR TrACHIMC P**M™G^rAPMKAHClFHg 
-DCCOftATtNG-BI'ON 

WRlTlNa-iOeAlHtHG * W AKILINO— riC™«t^ 

n'TtAHril STWeCT~”%KACQ, ILL. 

STUDY ENGINEERING AT HOME 

K»n<.4 etiFty leHdiiE (4 Ja ElAHTtiJ. CItII M«^niL*.U llrtlUrvi. 

ArviitCnTtui'pli A u(oTTWtlwai IltHcl. Afraiwuth-xit. H.dk, StructwTML 

hiAu>tripl. flwhwpy. SlirjoB. H nFr^m-ltahi, Air Cojid:tHDUia. 

IriA: HrStnrtM- PaiUjMiEiby; EdocatHwi; Puhlde Kimltti: i>rrlwl<ifl. ih>tRi- 
laiiy: Phyiiirt; [:ii*mj*U'VI G«1r>iy; Pol BclTnr^L LAiWi_ABnciJl.Hrt; Hi, 



imiMj'v: GMiriiy; 

Thiirilnr: Ari:-u-i|,iiLii^ h4jhiJ*ll^: Ad.v.: 9a.!ri- 

lB^lrtl*y-R**fc«>iH Cndmiita CrIIW- 



t-ViunJMl lkR$. ThoTtwed.. 

azzo- Clarindon AnfuH. Chluaa 



Government Jobs 



eXAM I NATIONS SOON VALUAeL* INFORMATION! FREE 

COLUMBIAN CORRESPONDENCE CDLLECE 
WASHINGTON, D, C. 

(fvAANDN SUPPLY C 

11«rvaini~MilLUiT, S|!Cri F ictirtiu, 

Clgua, Slion, rtr Scud. IDtl fov ikv*' 

lot Cb be trrkiiaci] «1 itvft 

A k N. Stipidy C*., 4 jtT Letter Sc., Kutmofld, V«. 





Dnn A Profits ble Createlefs 

DOUGHNUT BAKESHOP 

Start In Your Kitchen ! 



w]io oTse wpnta to enjoy DroG^tB fn^m thi.^ attihz 
I mr new btkElll^ua VCitt rin aUrt. In yemr ewn 
ItlLchrn? Nirn- eLecLHr-al InvrnLLn-n t-ums mjt 
d«lleluua. dilTerL-'n't LCmwii llatitiy |hiu[irh'nuL!i', 
KrecytHid^ WAntA thf-niC Hirirr-n ccifirr ca kcIL 
fnr you- Prtmta up to S 16.35 in a ilay poH- 
Stlile eeUlnS' nroductlon nf one rnB^rhlTie al 
PrhiDlesnlHr only. We Hupply -nqulpinml anO 
tmicii monry niBR.I’n;? oJau"- TPti|i 1*^ 
efiliTfe. ^nd Nu MPoey. ECosP ixifllmnl 

for Eletuilit. 

BROWN BOBBY Co.. 

esD N.Hllelt]gAnAiva.,py,it, 0 -tS 14 ,Ch ■ J 





Mt fni Artit^t tuid tic s’ijiiT "own liusn." 
YuiJ can learh AT HOJU\ in yrtiir 
Spiire tiine Lilia pmclicaL way — famous 
^i!lce l&H. Tbor-e'd a r«d futmru In 
tMs fiiyClruitiriE unit irruUtaljlu fje: 1 
Inf bnlJl intn anil vvolilfTh If you 'have 
Llie dipsirp to by ail Arlbt, _nur tmiii* 
ins shoulrj .jivu yiiit thi- nhilily tn cArn 
Kood uicinoy* 



AT«eME 



COMMERCIAL ART 

CARTOOHIHG and DESIGN 

Alt In ONE practical course 



0 






j j; , 



f 





This h the way you learn to 

BE AN ARTIST! 

Otir proi'en. incllks<j uf hixnf IhBtrLU'Uuii In- 
I'luiLui itlL the IrnportiiiL tiriinrliifs rf Caih- 
nu'rcl^T An. Ycur driivIncB ire corrected imtl 
crltJcIzcil 1)1' evDerkenced Art Instructors. You 
Btirl by 4 irui.i'][iX SEreEi:;li:[ llties ind in adysne- 
Jtu: from LfFSNFt l« Lfnnm J'lhi rt*«lvi: all tlw 
pcT^-DDaL eoni-truclLre hr Ip you iteeJ. 

Mail coupon today for FREE BOOK 

Thin colorful. I tlmctnBlerl Ixicik cxi.ilAtiui 
our rciiUrH4' iiL rielHit neiJ ilvAi-rktiea tllO 
rW'rt AltTts^TH' ru,Tlf''ITs uLvCTi at uu 
extra cd^il Tlie**- iiirlude epenvlhipir you 
nei'^i rti SOI ^EATled. 



PICTURE 
BRINOS S25 

— Ul^ G. A. Uill 
of C«ikar Vnl*. 
Ka.H.1., hi!* potJ 
MrH-.l palatinyp. 

Uq* uii.TI pkture 

$SaD IH 

SPARE 

TIME 

— E. CaoidTq oF 
£b»hcijFfaB. W jH. 
ever* PM that 
dUiiiLkfit [>Br year 
I'lir *|ikr« ilBi« Art 
W-AlJt. 

NO AGE 
LIMIT 

— C. 1l ueli»T oF 
IlLltlidula. N. J. 

ilt q ink hi . 
fulled Pbth WbA. 
Ela* Ii3i1 i^-ycrhl 
jiiftiirM ill ^ibUilLa, 



FRE 


E I 


1001 


K fives details! ^ 




WASHINGTON SCHOOL OF ART 
Studio 1211 E, ms— 15 th Street, H. W* 

Washington* D, C, ^ 

Wlllumt oiiliKstlHTn, Trleise nenrl nit? -yOlif Frw nrKtliL "Art lor 

Plfllipra and Pratit.'''* ^ 

Naoio. . Aq» . . , . . , , _ 



nddi'e.aa . ^ . 

City 



BLlEc. . 



a 



fFTtfifl.;/ f(3 a Jrerf f'diryA |t!rfrs6 inenfiL.oiE /'"ojiu/or JlferAanir-fj 
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TTtp of the: 1FC3C1 

ten year» lorjftiv be detsr^ 
fti the ten rruni</k$, 

yvu be one af ibemf 



Will You Be Clerk or Manager 

Ten Years from Now? 



URELY, tilts mulfl jiovor liappcn to mS/’ you s&y— 
“[.hat J should 1 m> sUlirtj? At tho Fiaiiao dfnak — tx^ doing 
Ibo same W[>rk-^/(?r len yearsf" 

But wait a mlnuu? — 

Fjtartty that same Ullage has happened to thousanc:1s 
\ipoii tlioiL^autla of men. It lia<; probably happened to 
men right Jii the coraiKiny you now are wrklng for* And 
— -un/ei^ i/flu fti \KHtr^clf for a bciier job—therQ is a tery 
IJVi.Kl cfianre that it may happen to yaul 

Unthinkable? That's wliat J. N. Dixon of C4:]luinbus, 
Ohio, said to himselh Vet lack of tiuiriing iitrrt 

filaviog away at low wagoij for a long thniQ* 

TRIPLES INCOME 

Her© ifl Mr. Dl3fon*g own J?tory — “Just after X retunn^ 
fnnn the war, oue of your reprtiseDtativea found me 

S lugging away at a bookkeeper's job In Marietta. Ohio, 
[o liorfortued a real tarvloo atid uxplained to me tho need 
of furttier trainingp and induced juo to tako tho LaSalle 
training in Higher Accountancy* After a few months of 
(Study, I poeured a pfj4;itioii with the Trtist Department 
of a Nationali Bank. Tliis w&h tho (Stepping stone 1 bixdcd 
to various respoDsible positions including handling of 
reoeiveralilpa and other importajit duties, That dulckly 
boosted my income several hundred pei-oodt." 

ANOTKEH AMAZING SUCCESS STORY 

If you think >ir. Dljson's ^loooe^s ^tofy too unttsual 
rend what J. H. Krouse of Memphis^ TottiKyiNix;, RnyF3. 
rWhon I decided to take your training ip Higher Accoitn’ 



tAnoy. I wan a clerk. Today I am Chlc^ Consultant Ao- 
countarit for the U, S. Engioeer's OfTIce in Memphis, 
Tenn. Wltatcvcr success or recORnition T liavo had, I 
owo to your training* 1 have had no other specialised 
training along tlila line. Your method of toaeliing is not 
only instructive but highly engaging, T have observed 
other courses* but Ormly believa l4tSallu has the bc$t 
to bo had anywhere.’’ 

Another bit of evidence is Mr. R, P. Barlhalow^ti exptiri- 
ence Mr. Biirthalow' U Cilief of iJio liaJes 'Fax ai)ctfon 
of the Tax Cotnmis:^iou of Ohio, a dopartmentf wliicli 
handles over f.'in.oiMi.tkK) a ye:iis Mr, Barthalow attrib- 
utes much of Ids suoce^ to LaSuJle training, 

I 

SEND FOH Tlieo$ Two BdoIcb ^i n tl 
Stcnl Toward Blggsr Succoaa 

i ’J 

Neexi you Jicar more before you inve^^itigate tho oppor- 
tuuiUcs in Accountaucy? 

Or will you face the problem of your Bituro NO'W' — 
and send to LaSalle and get. further facts and particulars? 

Without Cost or obi Igatlon, tho ootipoa will tuing you 
two Interesting hook? — one a 4H-pci^e book entitlod 
"Accountancy, the Ihrifertslou that Bays'"; the other 
“Tea Years' IhomoiJon la One.” 

How about those next ten y<»ars — will you wait or win 
you fITAHT TODAY to roallae flic tremendous oppor- 
tunities that may Ho ahead of you through sound and 
practical bomc'i^tudy business training? 

Measure your and ambition by you do with 

this coupon — NOW, 



LaSalle Extension University * 

Dflpi*U64-KK CHICAGO 




Opnortuntclpi In Accountancy — Check below Kod we will wnnd you a eoDT ot "AecduntaJiip'* the Frotie^Qii 
that yiflyis,” also copy nt ''Tea Ycartf Promotion in One," nil without otUffaunMi. 

□ ¥j ■ ,Y, __ i _ Lcadidif to posUion AS Auditor, Oumptrollcr* Certified Public AccouiitsJIt, 

Higher Accountancy, Awounwat, etc. 

Other LaSalle OppOrtuOiileeF Htaore Latercatedhi nneof thpoth^ fleldaGl bu?ln«g ipOlcftled below, check. UuL 



□ Bu«lftes9 Maumgemeat □ TtafAc Management □StenO'typy 

□ £.XMTt Bookkeeping □ Law: tJeftree of LL. B. OBuitlrice* £d:£HI« 1 t 

□ C. r* A* Coaching Cl lodustrial Manaf^cment □Commercltt Law 

□ Modern SalesniuDshlp □ Modorn Du E.lnciB Correspond enoa DEffectlve S'peaklag 



iffimi — ^ — . Age- 



PoiitWit - ________ ____________________ 

wri'ri'ttjj to adi-ertiefrre fAteuitu Popular Me-ehatiicK 
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Advertise me nt« in this secktanj 35 cents per word, e^ch insertion, ntiniinvm 10 words^ payable in advance 
To be ioEerted Mnder proper elaasifi e&tian in DeceFnber issue, copy should be in oyr office October 8th 

December issue on sale November 1st 
Papular Mechanics Mag^aEuie^ £00 East Ontario Street^ Chicago, Illinois 



YOU’LL PROFIT 

By rcAtUn]^ and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Mr, F. W. Johmon, 

Popular Mrchanics Afa£n±^ne, 
Chicago, fiL 



Dear Mr. Lmtt fait when, at yvar sirffetFro^^ / placed 

ouf classiAtd ad tpirh yau, f jomeurhtrt donbr/ul a* to 

what raswitt waatd gtt, as at that timm i Had considcrahia faith 
in a display ad le^C cPCrv rumiiilf in on txclusipc homecraft maga-^ 
zme+ Hotpever, to my surprise, otter cbechirt^ up J found that one 
ad in Popular Mechanics Magazine brought in more imjairiea and 
salts, including a few foreign orderst than tht display ad. So from 
naut cn you can be sure that wt wilt bt with yvn every month. 

SiTPlCBrc/j^ y n-TJT'jg'j 

KLOK FURNITURE RESEARCH INSTITUTE 



AVTOMOalLbS 



MlDOET flEcLnB book: f»ct« lor lanSi 
blUWers drivers: track 41 wa. rcBulaUcna; 
picUitM, speck Cicalions, wurhlok dtawmes, 
4ia0 postpaid, tl.15 C-O.D- Ha? ftuns. 
DcTjanmeot 31, MadJ-'mnviUc. cincinnttU, 

Ohio. 

RACE Car— Mllicr eight, winner In- 
dianapolis SOO" nilk- race. Raced this jear, 

H. KoMer t. at. Charles, tnipots. 

MIIXIET Race cars, mlduet moEorcyclesi. 
motersGOOlerA, handbook CAtaldC. parts, 
plans, motors. SD illustrations, 2(k costi. 
fudges t Hidnet Mptorfl, Rot 1 950, ctitcaeo. 

photographs. World's oostlfCSt autO- 
mobiles. Dc7en Si.OO. Handbook m. Au- 
tomobiles. EOK $3^. S aint C loud. Minn. 

NEW Type cartHiretor, phEnomeiial mlle- 
a*e, easily hullt. Plans only ti.QQ. Im- 

portftl O-aragG. Clartsoh , Oat. 

R Jr R Mig, Co.. Anderaon, Indiana. 
Racing ca ra end midgets cata jog ye S5e. 

mTDQ^ Cars, parts. plAilT Catalog 
30c. Derby Midget Cars. WOQtlStOCk , 111- 
1Q3S IGNITION Supercharger. Quick 
Starting. *et or cold. Mileage, pep. Bower, 
less carbon. SI. 3$. E. O, Bates Co-, 331 

Broadway. New York. 

PORD V-a's, 1934-1938: ffasOllM 4arihg 
device. *1. walert Co., 3429 No. IDtb St., 

Milwsiikee, W isco nsin- 

midOETBI ' cataloB--piat5 book, loe. List 
lOO used motcirs. midgets, parts. 20c. De- 
tails free. SlUppa lildBata. Em &0"R. 
Zanesville, Ohio. 



ADTO tKAIhERa 



EtJtLD The famows. low-coat Jim Dandj 
cabin Trailer. Oumplcio plan3 and In- 
sl^etions GOc. Plans to build the beauti- 
ful streamlined Jim Dandy Cabin cruiser, 
&1.0D. Trailer Builders Manual and cata- 
log of trailar part4, Bupplie.s and equipment 
— over IM interesting, illustrated pages, 
J5c. Order today. Satisfaction auarantEEd. 
Trailer Supply Cp.. 411-A Jackion Bt., 
Wausau, wiacoMin. 



ACTD SVPFUEB AND EftriPMENT 



SAVE Half! auarahtccd reconditioned 
tru^ and aula parts. All parU-^all mod- 
els, makes. Caialog free. Geiieral Auto, 

70ofl-AA Cottage grove ,_chieagO; 

FREE 1939 Wholcsala barBain catalogue 
auto supplies, equipment, tools. LeiTe, 

jlflfl Bediord Ave.. BfOOkl^Tl, N- 

PLATING Outfits for auto parti..' Con- 
nect to a battery. No tanks UBOd- Free 
particulars and proofs. Qunmetal Co,, I 

Atc. J. Decatur, 1 11. ^ 

HFaRK Plug cleaner makes thousands 
old plufTS hcw. ts.oo. Marreloua. Bus 45, 
Naperville. IlllllOla. ‘ 



FREE. Only Auccesaful process terihlng 
old lube for P|fi,rket, Rend alamp. Boisset. 
525 Howard Ave nue, New OrlOfthi, Lft. 

REFINE 'llstyi Oil without coeit. Fartic- 
T4lars. Ft Gerwin, Fftirvlew, Oklahoma. 



MOTOEEVCLtS, fclCTCLES, MOTOR 
SCOOTERS AND SUPPLIES 



MOTOROTCLE Bargains, lowest prices, 
bargain sheets for stamp. Mutarcy-cle acces- 
sories. Rochester Harley Davidson Corp., 

129 w. Main B t., Roches ter. N. Y,. 

8END ioc rn stamp-5 for illustrated buP 
lettn of cut-rate motorcycle supplies, new 
and used part). Authorised Hurley dis- 
tributors. Tulsa Motor cfc Crcla Co., 017 E. 

2nd. Tulsa. O k lahoma^ ^ 

ALLOV Plstona“Harley. Indian, Hen- 
derson. Ezcelslat. Clevelfthd. New and used, 
parts lor less. Cylinder grinding. Cata- 
logue and Wings pin lOo. Ballak. H1& 

Chestnut. St. LOUU . Nt0;_^ 

INSIDE Dealer prices. Overstocked, all 
modelii. Indians and Harleya. RebnlJt, 
guaraatee± Dime brings latest list. CrAD- 

dflll-HickA. Boston. Maas^ 

REBUILT Motorcycles. All maSCM. new 
and used Harley- Davidson parts. 3epd IQc 
for bulletin. Western Harley -DavidBoa 
Dtstnbutors. 914 E. 16, K APsaa City, Mo. 

RECONDITIONED Motorcycles. New— 
used parts for all mates. AuthcrlEed Har- 
lev-Da^dson dealer. Wbltmon Motorcycle 
ij Supply Co.. 40i-9 Southwest Eli'd. . Kan- 

EB.1 City. Mo. 

BEND 15c For lUustra'tcdi' Hard motor- 
cycle catalog- Eargatus. Largest atpet 
aenuine Indian parte And moturcyclea. 
Indian Motorcycle Sale a. Eansoa CUy. Mo - 
BU17.,D Vour own motor SCbOter. We fur- 
nish parta, Literaiurt, ■dime- Drawings 
free. Comet Cyclo Compapy, Bok 3033, 

Madison . Wisconsin- 

PARTH And acccsaorlca. Send lOe lor 
Motorcyete Manual, BOota. 523 East Grand. 
DoS Moines. Iowa. 



AVIATION 



get Into aiiation “Airline pllqta get Up 
to *7Cio a mouth : mechanlca. S300: aero- 
nautical engineers, 5400, Prepare MOW ftt 
this goverhMcM approved Echonl. Write 
lor complete InforrpBticm. Lincoln Air- 
plane & Flying school. 2004 Aircraft Bldg,, 

Llpcoln, Nebra ska, 

aeroplane Construelion acts— a as- 
sorted models for (LDO. Milner's, 204 

Griffin. Atlant Pi, Qg. 

liOW 1 learti^ ftylPg wlthmil money. 

I Circular, dimt. Meyer EngluDering. Hemp- 

atead. N. Y. 

propellers For Airplane.^, sleds. AlSIfr 
icesled blueprints. Catalog dime. Loreh- 
k zen Propellers, Nlles, Mlcnigan. 



PROJPIELLEEtS’ TncUidlnir lateat 3 blade 
type, more elbclent, aLtractlvely priced. 
Sleds, aeroplanes, ventilating KCticratnt, 
fans, list free. Universal Aircraft, Ft. 

Worth, Texas. 

airplane Mechanic’! license queauona 
with an.'iwera, diagrams. Sl.25. Engine 
Mechanic's 51.35. Bath. 53.00 remittance. 
Mcyat Engineering, Hempstead., 

N V 

aerosled Motors, so notsepower, air- 
cooled. Tisw, weight 255, overhead valv«. 
Price t7fi. Propellers siO. AUiooii Aircraft, 
Lawrence, Kamas. 

GET Into avlaUbn by the transport li- 
cence method, which takes the drudgery 
put of study. For better pilots and better 
mechanici. Write for circular. Thomp&cm 
Aviation PxthliBhers, 8315 Woodward Ave.. 

Detroit , Mich, . 

AVIATION — Train for apprenticeship, 
mechanic, pilot, meteCTolagist — Good fu- 
ture. Write, Immediately, enolDslng sta-mp. 
Meohaulg Universal Ariatlon Service. 
stratliiMoor Station, Dept. E3, Detroit, 

Mich i gan. 

AVIATION Needs men. PElcts. mcchan- 
icd, drattamen. sheet metal, positions open. 
Learn pow, Free catalog. California Fly- 
era. RchonI pf Aviation. Dept, PMC-ll, LOit 

Angeira Airport, rnglewood. Caiijforni a. 

PROPELLERS Fbr alcds. airpkanra. 
Cfttalcg 5c. Bauks PropelEerx. Love Field, 

JPa! li^.^ 

lOb AIRPLANE 45d Up. Motora. craelc- 
Upj. Salvage. Complete catalog 25o. Uaed 
Aircraft Directory, Athens, Ohio. 



A. C. GENERATORS 



practical Changes lor automobile 
generators. Gee OUr adVerttsemenL at bot- 
tom oI page 143A. AiitOpoWcr. 



RATTERIES, GENElt ATOBS, ETC. 



la HOR8E Qasplihe engine with mag- 
neto. like new. 500 watt, 110 volt, alter- 
nating generator 533.S4. 5 kilowatt, direct. 
ftliO apeed I55 ho Electrical Burplus, 1935 
,M j jw'auk ee. Chicag o. 

BUILD Wind light plant. Compete plans 
and valuable catalog lOc. Welders, elec trie 
fciices. LeJay Manufacturing. 447 LeJay 
Bulldihg. Minneapolis. M lrm. 

EDISON Lifetime Storage batteries lor 
light and power. Elitninatea acid battery 
diseases. Long guaranteOr All kinds re- 
built eeneratlng plants, motprs, and mli- 
cellaneoua articles at bargain priees. Free 
intere-Hlng literature. T. Hawley BtrtlLh 
Croton Falls, N, Y. 

A. C. Generatora. band-dtlven, generates 
lip VPlUi, onginal price 55,59. Rpeolaf 950. 
Electrical Galvagc, BOK 524 - 92 , Liueptn. 
Nebr. 
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SPOT *40, liemt no. so; 

proven Oftle Hotllns^r, 

li|,_ ^ 

SUPER WEiidiDR rodJi. A Dncr b.C. OT 
d.e. rodr 2 16. j^ntnple *1.00, jjo&t- 

PAid Ln u. 3, TntortnsLUon ond price lia 
SOe. w^ld^ra Sibppijf Co,, Hox 133, lielte- 
loiintfilno. Oh]p_. 

HIGHEST Grade "RuhVflurd'' solderlnR 
dLLK and snider. Old reliable brand. Spe^ 
elal trial affer. Send 31.00 and receive can 
HuK. ean paste, pePiid Epool acid-cere ad- 
der. Vnu'll Wiittt more. RLiby Chemical 
C6 . C0 MtDd*'e!i. cotumbU B. Ohio. 

REBUILT s-c. d.c. Arc'-reEderg, nil el^es; 
enjilnc fovernora. Idler,"!, Tertns, Low 
price’s. Q ■uaraTiTced. Service Co.. 3733 
Cedur Avc .4 Cleveland. Ohio. 



EN'ClXES, MOTORS, HYNAMOS 



SPLIT PhOac 1/3 h.p. motcr. Quaraa- 
teed two years. Double drive ahalt. Built- 
In starting switch. New departure biUJ 
beftrlntts. Every part Is extrn stroiig, 
ii0-i:3g veil. cycle ac. . rpm. Ooly 
plus 65n poataRe, Addrcaa Dept. 
IWII, Sears- Roebuefc, C hicago. 

BARGAIN— Hp. moiora, ftO cycle, l 
IID volt. IllLC pew, Auarftptccd. S7.TQ. 
Bend checl! to Erie Electric Motor Ca, 130 

Chiircli, E uffilo. N. Y. 

BUILD Miniature moLors. PaEclnating; 
educational: prnfltablE. Details IQc. Wright I 
Motor Werks, 325^ Lake Park Ave., Cht- | 

caga. 

TMiiEE To ten KVa alterpatina pener- 
atcirs. Motors, converters. Queen City 
Electr ic. 5ia B pu th Cal l lor nla. Chicagci. _ 

COVERNOFtB For OHIO engines. Cgndee- 
Smith. 4 43 Kaa E 3rd Street, Log Angetf-g. 

ELECTRICAL Bargains. "i,V''drlirta'6^ 
clta.iier *5.35; ahaver $4.25; numreral clock 
S3. 75; oallec maker $2.30. Hncne workshop 
tools. Malars, iPtee prlcellftt. Mailorder 
Electric Co. . 7 13 So. Pearbarn Et., Chlcagb. 

FOR Bale-^mall elect, motors, high 
Speed, 1/10 h.p., 113 \uR. linlvcrsal. Re^ 
built — $2.t>D pofitpaid. McConnell, IfiLQ 

Edg e wood. Ra cl nc. WIs, 

OUARAMTEEb. SlisliU^F uacti ta. borao, 
ItQ volt, alternating mntorg *7.30. wUnipt 
Auto Bnpplr. 53^7 5t. Paul Ave., Chicago. 

WlNblNO b^ta, nmtorg. gingio and 
tlircD phase. Price *t. Motor Data Co., 
BO£ 7331, EanSOa City, Mo. 



MACHlNERlf, TOOLS AND SOTFLIES 



BARGAIN, New paint spray out St rom- 
plete. ■..! horE-c a.C. motor, forty pound 
cempresser. hose, nuart praduellon gun. 
*33.95. Aetna Service Cofripany, 53 West 
Broadway, New York City, 

14'^ 1 G' GREAVES Kluaman cone head 
engine lathe, hulck Change. No. b dnein- 
natl tnlller, cheap. Write lor purtlculara. 
Cibcinnatl Machinery Or Supply Co., 221 E. 

Second fit., CincLnnatl, Ohio. 

KELLOGG Air compressorg, *6. Ml. R?- 
frigerator uruLs, *15.00. Tavlo-r. JQS East 

103nd Street. Hew York. ■ 

>3 HORBE, 3GD4 Speed, repuigLon Indue- i 
lion, alternating motors with 4 Inch ^nd- | 
Ing wheel mounted $12.50. Electrical Sur- | 

plug. 1835 Ml3w"aukfe. ctitca-go. > 

ELECTRICAL And mechanical repair 
^rts for washers, swetpcrs, etc., write for 
free; list ot parts. Harper Appliance Serv- 

ice. Verona. Fen na. 

WILL Pay casji for Delta, or gimilar 
wood and metal working toolg. Gerard 
Electric Co. , 60 Pea rl St., Boston. Mass. 

MICROD AFTER Converts your microm- 
eter to accurate thread comparator. 7$o. 
Pairiphlet. Prelan Laboratory, 7123 Water, 

St. Louts. Mo. 

BARGAINS. Dnrmqnirrator.g. electric arc | 
we1der.g, guaranteed, 2D days tr|a] and 
terms, write Hobart Welder Exchange. 
Boy M-1T B4. Troy. Ohio. 

BOILERS . StflBm burners, water heaters, 
drill pressea. asphalt heating kettles, air 
receivers. 202P East Twelve Street, Oak- 
land^ 



HIGH Speed drills, reamers, milling cut- 
ters tl lb. N. P. C. M. Wks., 1367 Niagara 

St.. BUff nlo. N. Y. 

"SODTH-BENO p'^ Lathe milling attach- 
ment, unlvcrgal movement, *6: threading 
dial indicator . S3; circular Iree. Dnique 
ManuIftCtUrihg Co., 4A01 Ko. 31 bE Ave., 

Omaha. Ncbr. 

GIANT Gadget kit. Berews, nuts, wash- 
era, gearg. brockets, rivets, springs, etc. 
Experlmentol motor. Ten lbs. Over l.OKW 
Items. Price *1.4(1— worth *7,50. Batlsfac- 
tiOn guaranteed. Manufacturera Supply, 
217 W. Illlnuts, Chicago. 



IM>,4TS, OirTPOAFD MOTORS, ETC, 



ELECTRIC Outboard IrOm old automd- 
blle generatcr. Operates with car battery. 
Smooth -^u Let. Flam lOc. LeJay Manu- 
facturing. 647 LeJiiy Bulldlngr, Minnoap- 

olifi, Minn. 

13 FOOT WeldWOOd bout — sail. row. out- 
board. Complete building plan# 36e. Free 
catalog. Rudder, l5 Murray Street, New 
York. 

COMPLETE Your bWO bdat with but 
pre-fa bricated frames and materials. 
They're different. Save 2 /'is and MBtly 
mlgtakes. S«id requlrementij for quota- 
Uons. Illugtratcd catalog 100 boats, IDc. 
Bav City Boats, InC.. Bay dity, Mich., 1552 

AdftlH a St. 

RACING HuHa. kita, S3. 50 up, St. LOUlS 
Model Boat Cd,. 225 N. Memmec, CfayCojo, 

Mp. ^ 

BUILD Vbur favorite boat — Save on tife 
coat, The Welch System of Boat Building 
makca this possIblE. Bend IDC for 32 pagi; 
catalog showing Welch dcEigrig, White Gap 
motorg, boat etiulpmcnt. The Welch Bye- 
tern completely explained in this Interest- 
ing hook. Uhc w^eictl Ready Cut Parts and 
build your boat at home. Welch Boat Com^ 
p-ftny. Station. K- 1 . Milwaukee, WJacontln. 

BGAT Blueprints, many deatana, cata- 
logue lOc. Clovoland Boat Blueprint Com^ 

psny. Stat ion A-B , Cl eveland, Ghlo. 

FORD Marine conversion parts and kits. 
Models A, B, VB (domestic or foreign). 
Oataloffue 25c (coin).' Osmlthsqn, 3idl c 

Stre et. PhH*<te Jphta. Fenita., U.a.A . 

FDBD’And Zephyr marine englheS. Bcild 
lOC coin. Lehman Englnaerlng Company^ 
Newarl; . W. J. 

ASSEMBLE Your own bqat. Gur finished 
knock- down frames and mat^als gave you 
2/3 builder 'a Ccst. AH types and glxea, 
Bend 25c for big catalog. Brooks Boat Ca, 

Inc.. EH. Sagin aw. Mich, 

OUTBOARDS — Save Good used 

parta. all makes and models. Bargains re- 
built motors. Crandall Hlcka Co,. 355 

Co m monweajttl , BO&tOh. MaaS. 

BOAT Dcsignerg aVe highly paid profes- 
aloitals. Complete course by moll. Catalog, 
Westlawn. MontvlUe, N. J. 



bpokting goods, guns, fishing 

TACKLE. ARCHEKY 



9PORT&MEN. Stormllghter that never 
disappoints you, SPc stamps or M.G. Imbo, 

45 WMt lath Bt.. New Terit. w. Y. 

BARGAINBt Gun catalog 5c. Ftshlng 
catalog 5c. Ski catalog 5e. J. VTarshol Sz- 
.® jfe MadUton -PM. Seat tle, W ash. 

FENCING Equipment. Folia, Eword.g, 
jnartks, etc. Low prices. Fret catalog. In- 
dustrial Froducts, Dept. 21I. 49 West 4BLh 

Street, Naw_Vork 

EQWS. Arrows, raw materiafs- Lowest 
prices. Lloyd M. MorrlEon, Waldport. 

Oregon. 

BOWLIMG. Boxing, acrobatic ehoas. 
sandals , nLoeeasina. factory prlcag, Wllt-C 
Bmith's. 1305 Wallace. Philadelphi a. 

ARCHER3 AttenUou! Lowest price* for 
archery equipment. Free catalogue, Rui - 
sell Ray. 5glU W . C hristian a. ^lM.g£k,__ 
FLY Tying material, price* ircc. Work 
Fly Company, Ftteblo. Cciorado. 

ARCHERY Headquarters— 517 South 
Elate, Chicago. Catalogue free. Complete 
Instruction book 50c. 



PLATING Generators and mplpr gener- 
ator sets. Write for Inforination Muhart'a 
new tine electro plating equipment. Pa.v- 
mente low aa *12.40 monthly. Quality ma- 
chtnag. quick dehvary guaranteed. Hobart 

^rqK, , Box at -JIBS, Tr^’^Ohio. 

FACTORY Rewuund, tIO volt ft C. and 
wind charger gencratorg. Cheap. Monroe, 

Box 3343, Et. Paul. Minn. 

EDISON Storage battenoa for llghi- 
power sygiems. Non -acid. OdnrlEgji, fif- 
teen year life. Five year unranditioilnl 
guarantee. Bargains In complrte llghUug 
Eystems. Law prices. Free iflugtrfti*^ lit- 
erature. ’'Eec-Jav" Battery Co., B2 Ster- 

l:ng Av e.. Yonkers-. N. Y. 

wholesale Prices automohiic air 
cooled fleneratorg for cars and trucks. New 
and rebuilt. Wilt Electrical Co., 7B39 So. 
Racine Ave., Chicago. 



ELECTRIC At SUPPLIES— EQUIPMENT 



HEARING Aids, rechargeable battprim!. 
Complete line, bfirgains on approval. Fac- 
tory to you. 303 NE 75 SL. Miami. Fla. 

Bta mp app reciated. 

UNIQUE Invention of n combination 
reacting and current saving night light now 
available to am'one writing for details. 
Hag^m Import Com p any, St F au.1. Mcnn. 

REWiNDlNO Electric motofsT ^Dir- 
granis, sketcheg, tables, etc., fur rewinding 
aeries motors, repulslun motors, repulsion- 
Snductlpn motorg, split- pha.ne motors, A-C 
motorE., D-G motors . 3- phase motors, gcH- 
eratora. cto. Technical bulletin tl.OO, 
Readers Service, BOO-2B North Clark, dil- 
cag g. 

CUT Coal bill In half and control heat. 
Two months iL^e eaves equipment coot. 
Btamp, Eierv-Ai Pfodueta, achchectody, 
N. Y, 

CARBON Motor bnighes. Every dcscrip- 
tlOTI. Rea^nable. Reinhardt, 2205 COn- 

CQU rfle. BT0n3. N, Y-_ 

ELECTRIC House numbars, 02, So, beau- 
tiful. attach doorbell. Helps business 
nlghUi. Premier, P. O. Box JGOB. Holly- 

WQQ d. Callfomla. 

ARE Yoq handy eletlncally? Write for 
pftrtlcular.s. Bo x 644, Bandusky, 

BURGLAR AiftrbrI pUrta aiid how to In- 

gtall. Skl llwin Co. . _50.Uj;h Bend 

ELECTRO-SCRIBE: Electric pencil 

writeg, engravi-s nil mettils. 31.04 postpaid. 
Details. Beyer Mfg. Co.. 4515-K Cottagu 

Grov e. C h icago. 

ELECTRIC Meter. pyrumetcT, repairs, 
calibration, new and used meters, pyrom- 
eter supplies, for sale. Cleveland Electric 
Laboratory Co., 198B E, OB St.. Cleveland, 

ph lo. 

ULTRA Violet — Infra red. Dual ■ ray 
health lamp. Two separate units In one, 
Fromotiw gun tan — vitamin "D". Auto- 
matic GOhltOl. AC-DC current. *3.90 post- 
IMdd. Details. Beyer Mlg. CO-, 4S1&-P 

Cottage Grove, Chlcag u. 

ELECTRIC Fen, engraves a|l metftisTTOC 
lOrcnaid. Hudson Bros., East Syracuse. 
N. Y. 



ELECTRIC I'ENCEKG 



BUILD And sell your own magnetic one 
mire fencer, Ford Coil easily altared. In- 
stnccuons 26c, 'We3C0, Minneapolis , Minn, 



tVELDING AND SOLDERING 



NEW Arc welder cheap. Free literature. 
Holgersop Service. Canton. Kansas. 

DEMON8TRATOR&. Electric arc' weld- 
ers. Mohey-EHvina prices. Ugad by the 
MOvertlmcn'.. Trial and terms guaranteed, 
Ho bart Welders. M-HB3. Troy, Ohio. 

D C. ARC- WELDER Flsixg *l.fl 0 , fPoal- 
lively no armature winding.) Deleo plan; 
25-200 amperes from 32 vptt Deleo farm 
light plant. Heavy duty plan; 3S-5DD am- 
peres from d.O. truck motors, etc. Dodfif 
plan: 25-200 ampere* from North-east 

<Dodgel 12 volt automobile generators. 
Welders Club of America. AB-3422 M-Mart, 
Chicago. Bpecial: 44 ''Leflsoivs In AtC- 

VeJding/' large book post-paid; PomestiC 
5Qc. foreign. 5Qc. {Translated Into Bpan- 
l*h 750. > 



GUARANTEED Aluminum colder. For 
nil shops working- aluminum. 0oo per bar. 

2 bars SI. 00. Reslnger Metal 'Worley, 
DuPols. Pemia. 

CUT Welding costs 50 'J-, OM hot water 
tank make* small, safe, portable acetylene 
gas generator, WoflT Iretltc. Big demand. 
Plans $l.DQ. Practice Methods. BOK 155. 
St. Paul. Minn. I 



BUILP Fast pumping air compressor 
from automobile motor. Instructions *1.CQ. 
Tuck Oarage, 73 Eherley. FOntiaC, Mich. 

CATALiN. Brightly coloned plastic makea 
exceilePt Christmas gifts. Provides leisure 
proALg. Fifty cents brings instructions and 
chart of 35 samples. FanWOOd SpOClaltlea, 
Box D, Scotch Plains. H. J. 

PLASTICS. Brass, aluminum, monel, 
stainless steel, gc^r*. cto., in Small quan- 
tltles. Catalog IOC, Hobby Supply House, 
Box 2014, Pittsburgh, Penna. 



REMlNGTDN Autoloading shot guns 
S39.50. Other a? ms proportionally priced. 
Fulver'8 Sporting Goods. Hudaon. N. Y. 

LEARN Gutiam Lthl ng nt home. Repair 
your own and neighborhood's flrearjn*. 
Free caU-lCg df^etlhlng SO btHilf! nu flfr- 
armg and gunsmlthlng. Samworth, Ma- 

rin ^. N&nh cwollna 

HUDSON Bay blanketa, Indian pack bas- 
kets, camp stoves, knives, compasses, out- 
door equipment. Free CAtalog. Howe Fur 
Co., Bok F, Coopers Mills, Maine, 
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FfKLD TxLASSES, tELESCDFEg 
AND MICRDStOEIt:s 



FREE InfitructloEis. Build SOWCrrul tel- 
ftflccipc. Jamcr, Box ft4. H. 

BUILD tcLeacope. fi" Idt, i3.M; 

instructions Joe. ciialDg Ciec. Optical De- 
velopment Uorpoiation, 1560 BroudfriVr 

Mew YprU. _ 

TELESCOPES. Mlcroacnpcs, blnrreu Eftf-S ; 
11V38 bargain catalnc free. BtroWDSCOpe 
CojT ipanT. S W pst BTth Strcet^ H ew Yort. 

TELESCOPES, Microscopes, chemistry, 
mincraloBy. Scientific catalog free. Tracey 
Lahora Lories. Evanston, Illinois. 



ANTIQUES, RELICS, INDI.AN GOODS 



100 OOOD, Or eo One. arnovlieatta. 
$3.00. List free. Ccerifie Holder, Olcn- 

iffood, Arh- 

EVERVTHINO 7p fine Indian 'mi terial. 

Bern ard, Hna 102, Oakland. CalifPtTU a. 

^WDRPS. Racers, daggerii, pLatoEa, 
armor. Llai atamp. Abers Lexins- 

ton i ftv fiTme, Hew York. 

lOfl GOOD Arr«Theads si. cataEoe. 5c. 

H. Panic]. Hot S pr^ng-I . Ar fc, _ 

INIJIAM Relics', bcudWOrlLH COLhS, 'cprlOE^ 
niincrala. Did Binsa. CataluB SC. Itidian 
Musaum. NdrtbbranchH Kansas. 



T.AXTDERMY 



LEaRN By mail to mPPht birda and anL- 
nnals, tan Skins, make leather. Old reliable 
sehocil teaches, easily, oiiicltly, at low cost. 
Over 350,000 studenii. Huab pnatal fur free 
19 phJie bool!. Northwestern Bchoal of 
Tftjtmermy, TT5 Elwopd Blda.. Omaha, 

Mebf. 

' ‘TAXIDERMIST Hews" magaaifie. Pro- 
fcsalonnl? Amatewr? 5 Ample. For sale — 
depth cads, bear rngs. birds, Hofmann, 9^3 

Oates. Brook l¥n,_H, Y 

GLASS Eyes, ta jddermists' , lurrlcra' 
supplies. Big cataloB' free. Elwood Cpm-^ 
pany. 2B? Smith Bldg., Omaha. Ncbr. 

TAXIDERMY Supplies— Quality artifi- 
cial eyes, teeth, genuine Jnnas head forms. 
Tools, tnatorials, etc. Everythin^ for the 
progressive lasidermist- Send lae for big 
Illustrated catalogue. Jonas Brcg,. 
Broadway, Denver. Colo, 



DOG3, FETfS, BIRDS 



$15.04 BUYS Trained Coon hound. Ot>4S' 
sum, fox. rabbit and bird dogs cheap. List 
free. FLftma.ey Farm Kennels, Ranuay, 
niJb ois. _ 

raccoons/ G reys J^cToO, blacks $15.00 
each. Peter FlemJnff, Horlcon. Wls. 

I CaUQHT 44 Cddils last season — Have 
male conn bound, 3.i^ years old. Bluetiek- 
Redbonc bred, large SlEc, Wide fiuPLrr, fust, 
good, voice, true at tree, rabbit, fox. deef, 
fitock proof. tiS.DO. Ten days' trial, twnfc 
reference, picture cf Tuyaetf furnlahcd, 
J. M. Ryan, Murray, Ky. 

t5POFlT3PyEEM: 300 FoJntera, getters, 

straight CDPners, eombJnatlDii hunters, 
rabbit and fox hounds. Reasonable. List 
free. Ftamsey Creek Kennels. Ramsey, 

ItliPOlS. 

FOX, Deer, coon hounds. Shipper 3i 
yegys. Stephens Kenuel a, Marshall. Art. 

3T, BERNARD PupT>liis, None bctlcxl 
Literature, picturas. free. Lftk* Man! Lou 
Kennels. Watreus, Ea^k . . Can, 

SAINT Bernards shipped anwhere pur 
risk. Reasonable prices tool Dime brings 
Illustrations, coEored sour ceil r. Rnyal Ken- 
nel!t. No. g. Ghftzy. M. Y. 

HUNTfNG Hounds. Cheap. Doltar 
down. Catniague, Kaskaskia. 0-24. Her- 
l^^lt..^lJlrioJS; 

BEAUTIFUL Furo white pqtlce dOgS. 
Ausonia Kennels, Mose, N, Dak. 



POULTRY AND F.^HM SUFFLIES 



Make Money with poultry. Read Amcr- 
lea’s lending puuEtry magnslne lor latest 
informatlbn. Threp years iLCD; nine 
months 25c. Poultry Tribune, Dept. E-53, 
Mount MOrrlE, IfL 



TREES. Simi'BS, ROOTS, HERBS 



•IfJ^T Out! World's greatest ^'Herbalist 
Almanac.’' Beautifully LllUStrAtCd in nat- 
ural colora, Contaln-i over 3M ald-fasli- 
loned herb incdielne recipes for honte 'use. 
lac poatpald. Worth dollars! Butanlos. 
J4S w, 113th &t., Chicago. 



CINBENG Orb Wing itittruefiohs free, 
seeds reasonable. SpL-cialty Farm, Rock- 
ford, Mlun. 



rARMS AND FARU L.ANDS 



OPPORTUN1TTE3 In Georgia, farm land 
in the cotton tielt .-ml table for divers Llicd 
farming. pwuUry. Ilveitacl! and growing 
pine timber. J'rlce? low, writ? stating .size 
fariu deaired. JESuro]i a. Watson, Wadley. 
Georg ia. 

BRICK HoU--iv. BO acres, broad smooth 
ficlda-, fruit and wood., ■S-room houae. farm 
hldgB., poultry house electricity 

available; only 3i min. to large oty; 
galh at iieoo mclucung cow, poultry, 
c-Dulpment. garden tractor, furniture, etc.; 
page 93 free catalog 300D bargains. S trout 

R ealty, 2 55-F 4t h A ve.,_Mew _Yort C|ty. 

THE Great Northern Rdllw^ay M-rves an 
agrlcultura] empire where rente, prices And 
Operating arc low In Minnesota, 

North Dakota. Montana. Idaho, wa-^hing- 
tDii and Oregon, Write (or free book. E. O- 
Lpgdy. Dept. H35VA, St. Paul. Minnesota. 

40 ACRES, Near while River, unim- 
proved I poll] try land, SiTS. $5 down, $5 
monthly. Free Hat and literature. Hub- 
bard. SlG Orossmun Bldg,, Kansas City, 
Karis. 

GOQD Farms available- Washington, 
Minnesota, Idaho, western Montana. Ore- 
gon. Dependable crops, favorable cElmatC. 
Write for Impartial advice, literature And 
list of typical bargains. Specify state. 
J. W. Haw, 119 Northern Pacific ,Ry., St. 
Puu], Mlim. 



FKOFIT.aBtR OCCLTATlONg 



HOBBIES That payr Big, tree, folio tolls 
Inside story of homework hobbies that have 
paid up to $5. DO dally roe snare noLtr.i. 
write today, F, Carter, KISS M. Shore 
Ave., Chicago. 

MINK Raising Is fun and highly prot- 
Itahlo. Parttcoilars, Empire Uink, 3cara- 
dale. N. V. 

ST ART A bualncE.'j of your own. 31 prov- 
en plans. Partleulars for stamp. Brqce, 
Box 34 1 BD, Palp AltP. Calif. 

NO Selling [ M. M. earned tbreg 

weeks, raising mushrooms In cellar! Ex- 
ceptional, but yOut cellar, shrd perhaps 
suitable. We buy Crops. Book free. United. 
3a4fl Lincoln Ave., Dept. 64, Chicago. 

^ 'RAISE Frogs!'' Ocod. priecs year round! 
Oat ready now lOr hexL spawn. Free book 
shows sketch, American Frog CannlnE. 
fl53-W.i New Orleans, Louisiana. 

HANDY With tools? Make home money t 
Rush fluarter— gel thrcfl swellnlBnsI Bnr- 
ealn! Hurry! Box 4. Hprth Efnd. Detroit, 
Mich. 

MINK Easily ral.<ied. Highly prontabie. 
Free booklet. Banks Minks, Framingham, 
Mass. 

men — W omen, r^perate ''Spfc:allv Candy 
Factory" home, all or spare time, fur- 
nish outfits and InxtructlDii. Opportunity 
tc> earn sso to 154 w^^ekly, I'Our 24th year.) 
Booklet free, W, Hillyer Ragsdale, inc.. 
Drawer 63, East Orange, N , J 

RAISE Guinea pigs, make money. Tliou- 
sands needed. We supply breed ?rs ftjid buy 
the young. Free Inform aElon. Rr.-u-aren 
Supply. 2436 W. York Street. Philndelphlft. 
Pemia. 



WANTED. Trained Tfldio men! Prepare 
yourself for w good- paying iob the quick, 
easy way with ahLrardl'a famouit one- vol- 
ume ''Radio Physics Course.'" $4 complete. 
Free circular. Schranz, Dept. QPM-lia. 
45 As tor Place. New York. 



305 "RECE5&ION Flans' '-^JppCirtunltlcs 
to make up to $75 weekly, today's condi- 
tions. Introductory booklet fret. Btam- 
ford, 3762- a Broadway, New York. 

RAISE Minkt dime for general Informa- 
tion. Loinruan'S Fur Farm. Spangler, 
Penna. 



FOaiTIONg At tjea— Literature free. No 
ecnplnyment agency, Julius, Amarillo. 
Texas. 



NATIONWIDE Opportuhltica— fOc. Qet 
on our Hat. Swaty's, Mentone. California. 

COUNTRY Drives or moviiM afternoons E 
Work tnOrnlngs home. Nq canvassing I 
FoLlp-H, Station D. Los Angelas. 

RAISE Rabbits and cavies for US. We 
tiuy at top prices. Complete details in cat- 
alog, contract and magazine.. 14 cents, 
Btahl, Box 1. Holmes Park, Mb. 



BDOKf;, PERfODIC-ALS, PICTURES. 
POSTCARDS 



FREE Catalog scicntif.c, mechanical and 
technical books. Readers Service. 

North Clark. ChiCAgO. 

POaTCABD Views hiaiorlc Bogion. con- 
card. Lesington- Fifteen 2Se, fifty esc. 
Post card Ex change, Box BtBton. Mrvm. 

EX^liSIVE Phatographs: gamplev. 

complete list, 25c. Albert McOpldrick, 

Mai^ncid, Mass. 

YOUR Fayarite maEaslnes— Half price. 

Catalog. ICC, Maeai^ine Exchange, Dose- 

jj ne. Jiau JBetnardJji Call L 

CASH For used books I Information free! 
Bookery, 3&41 Shaker Square Station, 
Cleveland!. Oldo. 



G.\MES— ENTERTAINMENT 



PLAYS. Operettas, musical eomediea, 
complete minstrel Arst-parts with tang 
pregrame, blaekfricb aklta, vaudeville aeta, 
monulD?^. dialog;?, recitatloud. Juvenile 
plays and songs, musical readinRE, enter- 
talnmentn, make-up goods. Catalog free. 
T. S. Denison ^ Co.. 343 N. Wabash. 

I>cpt. 1 1, Ch ica go. 

CARNIVAL. Games make you money. 
Outflts aupplled. illu.atrated literature 
lOc, "Xtoore-Mftde." LiTeer, Mlch. 



MAGIC TKICKE, PUZZLES, 
JOKER NOVELTIES 



BECOM.E A magician and earn extra 
menry In your spare time. Send 35c today 
Icr your copy of our 1£6 page catalogue^ 
This book Is full of tricks for everyone, 
from the beginner to the professional per- 
former. Established 1916. Ghlcago Magic 
Company, North MasoD Avenue, uni- 

e_ago^ IIJlPPls.^ ^ 

BE Bcnart: Know Che bast wlaecracka. 

Booklet 1044 popular phrascii of today, only 
£1. Money back gugjranteo, Galosay. 

Twllhiwn. Mich. ^ 

I_BARN Fire eating, venLrlloquixm, bor- 
ture acts. Manly, 1315 Ferris, Lcs Angel ea. 

LOOK I Joke goods ! FKket trLeksl un- 
usual novelties! Strange curiosities 1 Star- 
tling magic! Lowest prices! Bend 35c lor 
giant surprise catalog. Lawson Vick Co., 

Dept. F], Queens Village. N, Y, 

JOIN Magicians' FratcriiityJ Tricks 
fre?! Monthly magazine, aamplc lOC. In- 
ternational Magicmns, Mt. Morris, lElLnols, 
BE A magLckih. Large professiOnaf mag- 
ic caLalogiie of tatest tricks 25c. Cosh paid 
for complete TarbeU Magic Courses. 'Write, 
iretaiid . C-109 North Dearborn, ChtcaEQ. 

SV end Alt Magic deck-1, p^aglc, maBlc 
cards, Joker'a novaltlea, puzzles, World'g 
1arge.it manufacturers. Catalog d^acriblng 
304 Items free. Adams Cempany, Asbury, 

Park. N J ^ 

free! Magic catalog 504 trlck-S. Amaze. 
Mystify friendE. Write today | Lyle 
Dpugl aa, StaUon-A-5^Dal]as. Texa-I, 

VENTBILOqUlSM. Coiiijjiete instruc- 
tions and dialog SI. 40. IlluatTatCd puppet 
catalog 25c. Frank Marsha.ll, 6$10 

LoPmts Htvd., Chicago, III. 

EARN Money m any crowd. Cgit nameg 
pf strangers, teU unspoken questions. Pro- 
fesstonal courac mind reading, spirit writ- 
ing, etc. I £1. Henderson, Bex 341. San 
Bernardino . Calif. 

LEARN Vemrlloquum, 3c stamp brings 
particulars, Smith, IS5 N, JcUctboii, 

Peor ia. III. 

WOHLD’B Largest magic shop profes- 
sional catalog, Holden, 22Q W. 42ad 

St., New York. 



RARE COINS 



COIN Cotlpctor.s— React "The Numlsma- 
tlst. ” Monthly magazine containing news 
and featuTcs on co:iiiS. medals and paper 
money. PLibllshecI by The Amerloan Nu- 
mismauo As,i.cKLatLDn. Six months trial 
sutkRcriptJoh ji.BQ; sample cf>py 2Pc- 'W'rUe 
lor descriptive circular. Rngpi 2^9, 99 
Livingston Bl. , Brooklyn. N, Y, 

OLD Money wanted. “Do iroii'tnow that 
coin <:o]Eeclbl'9 pay up to £140.40 lor cer- 
tain U- s, cents? Aud high premium^ for 
all rare coins? We buy all kinds. Send 4C 
lor largo coin folder. May mean much 
profit tp you. Numiscnatic Ud-, Dept. 34, 
Fart Worth, Texas. 

GEHTaIN Large centx worth 4"Ba.a4; 
small cents 312.44; nickel.'! SSSD.On-; dlmeg 
£304.04. Send 15C lOr latest 193S completa 
36 page UlUJiltaled buying book. American 
Com CP.. B(m 3J.01-A. Cleveland. Ohio. 
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POPULAR mechanics ADVERTISING SECTION 



50 OLfJ Coins, fill difforent. ll.M. 20 
daws tarce ttoti. $2. ■DO. JO dates Indian 
head cdnlfi. $1.00. 8 datej ceiita, 7ac. 

Claud PcnfLiT?^. BOX ]fl B5. naljas. Teaait, 
COMMEMORATIVE* Half dolLsirs; Cn- 
liljmbtis 65o; Llncnln $1.2S; Clt^V^land 51 ^h- 
U.argain acllina price and Cailtorn^a 
5 Dc acid tckciiH 3Dc. Bob C-0bf::u, Box 
35&7^Q, Clgveland. Ohio. 

^"BEOINWERS Coin packet." lOO 'diflt-r- 
ent. Colonial, cm ted ijtatcs. and 
S5.00 posLpaicl. S. KnCppol, Mofritt BEdg., 

Lea Anffpica, Calllornia. _ _ 

LAST nuitnto n1ck(;l! ig-IS-fi uncirctilal- 
ed. One. ISc: ten $1.00. Oliver Arnotd. 

is 1 7 M cnrct c. D E livgr , ColO; 

”^GERTAIN ^'Indian head" panmea want- 
Send lOO for bo?lnK Us;t. Mcblay,. Box 

517 B. HolI yt Fcod, California. ^ 

iraEE Coin or stamp Lsts. 20 differenL 
Iiidiannead cents &Qc. Hiu^sman. South 

71h, g -t. L outs, Mo. 

33 COINS, Bills. toKcna. postpaid asc, 

Qttd Qdd'-tion. Unio nvLlk, Mo. 

mDJ.AN Head Wta— diCT dnWs. il.OO 
tKBlpftJd Lfikewood Goto Co., Bok ii3, 
N. J. _ 

FINE Fortien 1700 Min, 2 itOtoa and 
cataloff lOc. Gto. Bfjut. Cedar Rapids, 
tavG. 

commemorative Half dollars, Lin- 
coln, Btonc Mountain. Drcstia. Tcxh). 
Cleveland, Kenhieky, San Di<?iro. Lorb Is- 
land, $l.3D each. iBdstrated ratalo^e 
No. H. 2DC. Norman Sliultz, Salt LaKs, 

UWli^ 

FH^E!: ForciEn oviii. bankntite. and 

larac iliusirated ■coin cataloirue. send ic 
Coin. Approvalt sent, Tmthani 

j^lnco Bpnngfleta-1 35, Mas«. 

Front and plcAalltr In CoUectlPE Old 
coins, send H>c for M'paee ihu*rratedl 
coin cnialog, Vou'll b<? dellgliied with Jt. 
Sand for It now. B. Mux Mahl, 3Ti!l Mchl 
Elds., Fart Worth, Texas. liArBOsl t*.f-e 
coin catabllBhcnent. id U. S. Established 

aa year s 

l5 TO Each paid for tLUndred$ dt 
old or odd coins. Keep all until poated. 
Many Very vaiuabl'c. Send 10 centre fnr il- 
lustrated Coin Value Bike. 4ita. Guaran- 
teed biivInE and sell Inn prices. 3 1 years in 

bnstne.'^ij. Coin EJcchan^L-. box a. iJi ftoy. 
M^V 

RARE U. S., foreien coins, war medals. 
Catnloflue lOc. Men$elle, ColoradD Springs, 

Cofo. 

UKITEO Btatea. Large cobL. 3c brenw, 
3c nickel and b-argain list. 2S-C. Elc^rn 
datet Jaree cents, ll. George F. Qoilin Co., 

Aiiauat a, M aine, _ 

BIG Prices paid for certain wanted coins. 
1909 «nt *19.09. some silver dollai's t^ooo. 
1661-I8A& Indian hi?itd wntfi SlOO.oo each, 
dImeE before ISCiS, $604:; liberty head nick- 
els before 1314, enCOSed postage 

sCamikR: eorlb large pennies *3400; hall 
dents, *275.40; pA|>er nuney. gold dollars 
ti590, foreign colna SI45, .icime vfonti 
$9900 each. You may have coins for which 
we pay biR premluins. Therefore send J5c 
todav for 1435 big illustrated oOiu hook COr 
dcrlald wan tod coins. NalloniiJ Ccitt Cor- 
porntlan taol. nnytona Beach. Fiorida. 



OLD STAMPS WASTED 



WILL Pay $I04.(H) fw 1434 ic green 
Franklin stamp, rotary pe'rfotat^ eleven 
< Si. 040. 40 If unused I. Send ^ today for 
large llluEtTated folder showing amazing 
prIvcR paid Vetnoo Baker, 4-HPM-ll, 
Elyria, Ohio. 



STAMP COLLECT1SO 



14D PRIMTEU Hoteheads free with sub- 
scrlptlan Weekly KSwchlef Stamp Journal. 

25c. Lawrence, Kftmfci ^ 

I'OU DIPFERENT Stamps 3c. • Approv- 

als. > Oman. G42 Broadway, St. Paul, 

Mlh n^ 

FREE — 4S AirmaiLs. anprovaUt, L'Amer- 
1 cttie. at 5 A We st Cher ry. M i 
ABSOLUTELY Free — EiwJ, FantAtl, 
Frmvh cblbniH.ls. pictorials, coronatiomi. 
Approvals. Wright, 2K5 W, 38 61., Brook- 

_ 

UNPICKED? 100 u. s. revenues pn doe- 
umetitfl, IOC (l.ODO — flOe.J Van’VoOr'his, 

Hy odman. _,P^*n nsylvanjA . 

75 URTTfSH CdlOnies. pictorials. 10c with 
approval?. Snchse StumiW, London, Can- 
OdO, _ 

WILL Buy ygiir unused Uni Led StAtea 
nlvuips. Small discount . What have vqu? 
Mint sheet Brofcerwsr Co., 418 Caxton 
Biiilding, Clcv’eland. Ohio. 



504 FT^^R Mixed United States With tarC 
cover from Civil War period 35c Approv- 
als. Wright Brothers, 2&1 Meult-y, HrtgefS- 

^own. Maryli md. 

'cOLUMiaiAKS: 3, aSp; G, $1.50; approv- 

bJb Brown. 1 Marblphill. K. Y. 

FREE. 107 Different atnnips, from strange 
end distant lands to applicants (or really 
hne approvals, .‘^ending 4c to epver pgseage 
and malting. Bit! Boi'd. Dept. M. J'lSi 
Tuxeda Ave., Cleveland. Ohio. 

CANADA 25 DStlerenL 10c foreign. Ap- 
prnvati George a. Lu‘a'M;i.tt. SWt 468. Mld- 

rlL'hLirg. N Y 

GIANT Dmrnand-Shapcd stamp 1 Big 
packet IDs all dillcrent Inclcidlng Alex- 
jiudmlh tnew cmjistrn. Congo. Eplrtds, 
Macichiikuo. Ecuador constitution. Costa 
Rtca triangle, asr-mails comjnemDrative.s' 
KlanL diamond- shaped stamp, United 
States.; aet United Statai Lelegrapbs, eat- 
aluging 34c. PaCkcti British eolaniics Ln- 
cludlng Burma fnew countrj-f. jubilee and 
cgropationii; scarce Venezuelu, cataloging 
iHic. lihtstrated It's Li. Everything for only 
5c to approval appJlcsntiS:! WVite iO-dfty? 
5IVEltd Stamp Co.. Dept. 80, Camden, New 

York 

FREE Stamp catPloig, Oeotge VI iSaue! 
Giant hftyr.paRG quarterly UfillttK albums. 
Etipplics. coronation?, Caniutiam. colonials, 
United SUitca and lorelRn. lllipUratlon? 
eatori! ! Empire Scamp Go., Dept. PM, To- 

ron tp. Canada. 

BIG Valpp United Staten packet,, 35c 

Do nald Un ger. Cpltimbtig. I ndJana^ 

GIANT Trlftnsle with pretniuuiB tmd ap- 
provals ic. Security stamp Compitny. Box 
3S C harleston. West Vlrginta- 

NEWFOtrWDLAND 30‘Lhfforent; 5d Can- 
ado; 108 BiilEsh oblnrues; 3Qc each; all 
throe 54c to approval applicants. WesUtmp, 
50 6 Oxford. L ondon. Canada. 

BEST Penny apprpv^iijs, Referirncc. 
Drake. 434fi Chd-itnut Street. Philadelphia, 

reiinit. 

$2.QD PACKET 5c To approval appli- 
cuntfi. 8jualiLy Stamp Shop. E ngle-wopd, 

Colorado-. 

25 DII''F1SftKNr Poru 5c with approvals!. 

Free hinwcH._ Excaj;, Hex liH5. Chlcyro^ 

25 BRITISH Colojne^ 3c with approval 
r&c i I test onl y, LeJaC, M creed. Calif . 

BEND ibc For U, 3. mltit— 'Vermont', 
Plains, Charleston, Receive Pkeid frtc. 
McClay, Aitadona. Ctthf orrua. 

jeNSKN'S Approval service, Box" 174-'p, 
Benton Harbqr, Ml eh. 

FREE -2(i DliTeront commemoraUves. 
Poatagfl me. Penny approva-ls that satisfy. 

A ve, 3. E.. Minneapoli s. 
MBXICQ, Four Transilprla, five air malLi 
catalog $5.. 25. only G4e with approvals. 
Turner, Bp? 1133. San Antonio. Texas. 

CORONATIONS Under face. $□ dlEferept 
$1 only, Denham. 43 Southway, Carshal- 

tog. aurrey, England. 

440 U. B. Commemnrativaii, $7 ^'arlCtlCS, 
tl Inland Stamp Service, Box 5(142. ChL- 

cagO^ 

TEN Nifty Peru, 3o With ' PerrecrPtnny 
'Provais.'' Dee Jay. Olenwood, Menandk. 
N. V. 

FREE— Set of wprld'g Oiily Ootagonal 
fefghL-sldedl Etamps to approval appli- 
cants. cnarleA cieaveiand. son Ho-rth 

Humphrey Av enue. Oak Ffltt, Illinbi s. 

FREE; $L Stamp with approval.^. LCbCl- 

yr So wflrd. Detroit. Mich. 

CiUAkANTEED Vaiu«) in general for- 
eign: quality bargaiipi. Mink, Narmnn 
Place. Ten afiy. N. J, 

FlNEaT’Tsu'mp^y at loweftt prices. Of- 
fered on approval, Natlpr:iil Stamp Corn- 
tony, 4624 South Wood Street. Chicaga. 
IHInoia. 

PTlEE Prpmi'ums with iny penny siamps, 
lists or approvals. MOLUPbloW, Boa 11, 
RoEchank. PJ. V 

KING or England''^ Purls visit com- 
memoraiivc or 8 Ifliige beautlfLll CdnsCitu- 
Uon stamps IDc. Approvals sent. French, 

WX^elid. Clevejand 

" 1,11 1' ABORTED aSc. PramJumis, f Ap- 
provals.! Utechta, H-i3 North Keeler, 

Chicago. 

' 53(W WORTH Good u. &. Sell q> trade. 
What have yau? Braley, Huntington, W, 

Va. 

208 SCANbiNAVIA GOVerhmoni mixture 
25n pre wa, 48'iUi No, Karlp', '. Chicago. 

FIJI (ScarColi included— forty (^aaniry 
mixture — IDfi Etamps, 14C. Np approvals. 
El&pg. Bowling Green, Ohio. 

FOREIGN Approvals. Up. LObdell, 
625 South 18lh St.. Salem, Oregon. 



the World in a packet. An outstanding 
valuel 300 stamps irom loo different coun- 
tries, iitdudipg AbyeiiinJa. Afghanistan, 
Brunei, Falkland, Samoa and Others from 
Africa, Asia, South America. W«t Indies, 
etc. Our pamphlet, which tolls to 

Make (V Stamp Collection ^oparly," in'- 
gelher with our large bargain list of al- 
Ditms, paeketE, aots. etc. All for only 24c, 
Queen City Stamp Co., 004 Race Sl.. Room 

CtwcitmaH . _Oh to^ 

35 10c SETS M Ini French colomaLi f 1 54 
Stamps i $1.00. Theron Fox, flso Auxerals, 

San. Jo8c. Caiuornla. 

NEW Rivera nude stflTnoJ Wortd’3 lirg- 
cat diamond 1 Congo. Sudan. BOUth 6eo,S. 
bi colors, picterEals and many pthon, Qnly 
With apprdvalA cactus Junior Appro?- 
aLi^ nOK 1B7 0-B. TlLC.wn. ArlMnA _ 

7 DIAMOND And triangle stamps only 
14o, with appravals. Oay'doa, Box 123, 

.Kenas ha. WlS. 

iVE Buy Stamps. Illustrated: buying list, 

14e. Liber ty Stamp Co.. 6t;_LQiiLiv 

M DIFFERENT U. 3. conirncmo-ratlvc’s. 
alrmatu, lie. Approvals, MotJter. 1032 
Liberty, Cincin n ati. Ohjo. 

135 DIFFERENT Mexico, Uruguay, etc.. 
3c. Clark's. 3434 lAkeytew. Dayton. Ohio. 
' U. E. ‘TS61 t.p date." Big vBrteLy obsd- 
letrs, plenty cdimncmoratiyea. $1,08 per 
thoii.sand. Centro FhllaCellAt?. Studio 
Bldg. . Kan sas City . Mo 
W'ORLD'S EiUMleat airmail, free stamp 
magazine. S3. 04 U. S.. animals, bird. In- 
dian,. airplane,, coaimentorauvea. kcaree 
stamps 25 eauntrles, 5c with apprava,|j^. 
Capital Stamps, DepL PM. Little Rock. 

Ar katisoa. 

nude poya 5c to approval applicants. 

C. SpcriEt, Muscatine. Iowa. 

1:^7 GkaNDe (7oumre. Koua ngi^eou- 
Wan, Cayman;^. Llbarian BpngO. Tigrk:^ 
Caitop. huge Bhdpal trtangEe, etc. Every- 
thing 3e with approvals, Viking, 1-Z H.*ii- 

.Hon P la ce, Br ooklyn. N. V 

FREE: 158 G tamps with world most 

hEkutilul approvals. Sent postage. 26Q 
U. 3. cammemoraOlveA. etc., 34t. Al Jubn- 
aon. Creace m,. C olorado Sorlngs. Col orad o, 
Big BarftAlhE Triangles, scarce Afghan- 
istan, St, Lucia, Vatican. T.^-bPitvon. Xjatirt 
Americans, 104 different others, JOc with 

jUPproyaU; BhUiteg. Berne. N. Y , 

STAMP Buyers Hat lOc- Lpy^K^^, 1158 

East Fulton. G rand Rapidji.. MKhlgau. 

CEN'I'RAL Stamp Esehange. No dues. 
Write fo r plan. Box g 7lF. Wichita, Kanau^. 

klGNTHLY Stamp and coin maRazlnh. six 
months and 25 foreign stampsi. 2^- Amer- 
icfln Stamp J purnaf, Cedar Ratrida. lowa. 

LOOO BETTER Mixed. 25c. Ex-AustTla. 
wartOCQ China, etc. Plo^ Stamp Cb., Bpx 

1181. Santa TV. N . Mcx. 

aFPSCiVaL Bhoeia, 1 to 3 centa. and 
.Ret4. Try mine. lyorpthy Leuch. sftt W 
North Ave.. Milwaukee, W|s. 

NEW Ecuador, ^ivodor cunstltuuoiu 
stamps, Netharlimds trlanffle-, IQc wJlh Ap- 
provals. IDU dlff. AufltrlA 25c. 25 dlff. 

U. B. COirtrtiem. 10c. Century Stamp Shop, 

104-F Fifth. Gar5\ Indiana. 

5PQ U, 5.,. le&ii— 1437, 159—175 HlJIerent 
7Sc. Stratton. 435 - 3Bth St., Kdgemere. 

^ 

TEN Cents brings Costa Rka cocoa, 
Bhopal triangle, l>entnark farmers' ceIc- 
brottoo, 1922 (ji't IfNh Pr« State. IM for- 
eign to approval applicants. Seark, Box 
Ifll, Mason Cfty_^lDwa. 

60 diFferejtt couhtrles In piikl!t'i6c! 

Ralph Tanner. Re d Creek, N, Y. 

GERMAN Von Mindenbutg burning tep- 
pellu {3So valqel, cydfototiona from Bahn- 
max. Jamalen. Turks, England. Oyloh for 
5tj with approvals- Eslral ScftTce Ceyl&n 
Queen Victoria ]$7£ stamp, Plymouth, 
De pt. B38, Bell. California. 

maGNelite Mixture— 25& united State* 
eCmmemOrativea (over 64 different! Sl.bh. 
Waldo. Box 360. Da l laa, Texoa. 

850 DIFFERENT Stamps including 50 
different British. 15c to approval appli- 
eaitta. Mantle Stamp Company. Lotidoh, 
Canada. 



MEXICAN Stampa. choice quality. IPC 
diffErEnt Including girmalL'i. commeiPOrA- 
[LvOiP, piCLutlak. Dollar hill. No approvals. 
IfllatellcQ, Apartado 116, Morelia . M e xico, 

4Q.M14 VARIETIES First dUAUt;? stfinips 
available on approvals, up. Repre- 

aetilatlve selecuon on requeat. adults only. 
F Kelgwip Company,. Vineland. N. J. 

FAFUA CDronatlPn geL. 1-3-3-5 pence, 
mjnt 35c; used Sne Roger Ncwbrrryi 946 
f’orT, VictoTin, Canada, 
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HOUNDS Impossibles diHtTfnt^ 

Afffhatiiitftiu Aserbaljan. aflnzibaf, trsan- 
6lr. diamond siamip; United Si* tea com- 
Ertcmorattves^ Civil War Ihue. hlgn 

dpiiamlnftllonsi everyth] na—JJc. AbcU's, 

iflia St. Paul, Eftltlmore. M d 

500 MIXED U. S, and forcJtti IDc! Ap- 
provals. Paul Barinaer. Dcflanc^. Ohio. 

w DIFPEHimT Deumark, piccoriaU, 
aetfl 1674 LesucsI rtWUt commemorativcs 
only 5C. Itnpeirlal, G. P. O. Bok 130-M, 

H gw York. 

UNITED States approvaLs that pivfcse. 
Premiums included. Dealins, Mound, 

Ml nnesola, 

3D0' DIFFERENT lOc; MD. 36c^ 100(1. 
SI. 00. Spears, 934 Blake Ave.. BrX^ohLyn, 
N. Y. _ 

NEWPOUNDLANII 20 Dlilsrent aSe. 
CuiiBda lOD mlKed 3^Cr 'Wynn Stamps, 

^ndon. Canada^ 

oe ZANZIBAR, Coronation. Tani^anyika, 
etc.. 7e. LucKyn ioia Pernod, St. Louia, 

Missouri. 

U. S. CommemoiatlV'es. 4U difTarcnt. 2 &Ch 

Cryt lAl Stamp Co., Hacl ne , W ia. 

IQM WORLDWIDE Stamp mlKturo 2Sc. 
Monjar. 1543 w arerty. j^cannati. Ohio. 

FORtlON Approvals. EECcptional val- 
ues and seloctlpps. RGfcrriieL''s Oppreciat- 

cd. Mitchell. Bok B3> Jersey City. 

FREE Trlaaiffle tp approval applicant*. 
Far Seas CO-. Bni 215 4. HmisLon, Teias. 
“UNfTED'BCatis'uaf^. 350 lOOU. Schlf- 

fcrmuller. Bcllcro&f . N. Y. 

HIGIf-OflADE Magnifying eyg-plass 
Oeweter'fl style) — 50c, Segal. Boi lOOO. 

Chicago. 

bO DIFFERENT MSrtt Frentn. colonlala 
only 3c to ^proval a^licants, Colonial 

Stamp Co.. Lemoync. Penna. 

HAND Paiatcd pniiAUo CThruinm.'f c«rds, 
Skinpleo. fillver quarter. Greetings. 44 

Normandy., Toro nto. Canada., 

U. S- liUssipa mixture. fiOC pbimd. 

fita mpa. Box C4. Raciiue, Wis. 

THRILLS. Half I»und belter U. 3. mlK- 
Itite old, new tasues, commeins., alr^., fibo. 
Remit any convenient way. Bargains only 
in better packets. Approvals, oiters. the 
kind you like, Riebeth'R. Ridgeway, On- 

tarto. _ _ 

3W DIFFERENT FHis’fiO'Ctllic.' MC. Ap- 
proval applicants. Timor, B-seSn Fa-ia- 

dene. C ail f. 

APPROVALS, One. two, three cents. 
Sets ten Cents. Charles, bOfib Jones, De- 

troit, MScnigan. 

Free Stamp. No approvals. Send post- 

aae. Fantcr, 54S2 Robin, St. Louia. 

SCARCE Canada glD.OQ stamp with Ap- 
provals 14c. Odlas Demers. S^ford, 

Maine. 

FREE— Five British Colonlala. lOd dif- 
ferent from 104 dlRerent countries 25e. 
204 diQcrcnt SOC. 3(M5— 35c. 5(»— Me. 

Ch arles. 5(WA Joneg, Detroit, Mich iga n. 

PRODIGIOUS Gift! Fantastic' thdo- 
clilna. Oerman Eiiale. EAVAge Somolieoaat. 
Perak, Selangor. Negri SembHan. blOOlOred 
banana airmail, Siberia, Absolutely free 
With Approvals. Postage 3c, BUKOn Com,- 

patU, i ( i8-A Jay Et., Brook lyn, N, 

S5 DIFFERENT U. 3. COmtnempratEvra. 
I5c and paEtaee. Bcranton Btamp Service, 
307 Tenth. Scranton, f^nr^a. 

U. S. CbiUtitution stamp of ^undor, 
Gorgeous 4-COlor stamp shaving the U. 3. 
lias In natural color* and GGOTge Wash- 
Ington: alao beautiful new King Oeorge VI 
Cayman Islanis, flne dragon Stamp (cat- 
alogs ISO Alone). Oen. Franco Spanish Mo- 
rocco “war stamp,'’ 70-year- old North 
Confederation issue, lArgest diamond- 
shaped Eta [tip, Attractive tropical triangle 
stamp, odd Chinese “mtdnet" stamp, and 
many others will be found In our Marvel 
pacKel of 33 all diderent. genuine starntwi 
for only 5c to uppraval applicants. Poto- 
mac Stamp Co,, Dept. IIJ-D, Wa-ihlngton, 
D. C. 

1&P U. S. CondJlU-morativafl, etc , 25t; 504 
SM, A. Grove, 30S Blanchard, Seattle, 
Waahingto]!. 

WILL Buy stamp colleclionfl. "U ^ 
stamps preferred. W, W, Miller, bok 435, 
Law renc e, iKftiiSft*. 

son MALDTVE And Ceylon with higher 
value pictorlhla galore ^1. A^ received 
from otttces here, world's greatest atamp 
bargain ever offered. Ribbons, Ealangoda, 
Ccylon. 



U. B.. Canada, Hewlotmdland, Mexico: 
"Four Star approvals." Nothing like 
them! writ* today. 312 mixed U. S, only 
IQt. Kessels, Tucson, Arizona, 



UNITED Btates opprovats, 'Write for se- 
lection on approval. ISth century airmails, 
revenues. No premiums but good stamps, 
fast service. John Daub, Wabash Bldg.. 
PittaburRh. Fenna. 

GENEkOUH Offer: Bis paCk.ct stampo 

including scarce North lugcrinanland. 
Comoro lalands, Alshaniatan, Ertangle, old 
Tasmania and over lOCi different others. 
Everything only lOc to approval applicants. 

HeJlcen. Bfii;son. III. 

75 DIFFERENT— Ail British— on^y IQc 
vrLth approvals. Crescaiit Btamps, London. 

Canada. 

FREE Ace bargain card or outstandiiig 
valuer- Bend for It today. Ace stamp. 
C olonial Arcade, Cleveland, Ohio. 

EARN Cogh-atamps. steli my approval 
books. Nickel packed. EUtson. 2B41 West 

37th St-. Brooklyn , Mew Vorb, 

BEAUTIFUL trish eirls. Eccond set of 
souveiiir stamtK issued by Irish Hospitals' 
Trust Limited. DubliiL Specimen sheet of 
20 statnps supplied free of charge to all 
writine to Mr. J. O'Shethflii. Di'partment 
PM. 2B Esrlsfort Terrace. DublJii. Ireland. 

FREE. 3D StauipH, Manchukuo, etc. 
Postase Ic. Album 3c. Bullard, 254 North- 

ampLon, Boston, Mass. 

FREE! Triangle airmail ! Dlainondi 
Pictorials* BrltLih Qolonlf!s! Wondarful 
packet 104 di Rerent. M to approval appli- 
cant*. BarBain CO. , BOe 34P, Time* Square 

Station. New York. 

SMALL Sheet of 4 different triangles 
14c to approval ^pltcants, Victoria Stamp 

Co., London 4, Canada. 

FREE — SI U. S. siump with request lor 
53 liage list of United States and loreleii 
ataiKips, Stamps on approval. References 
neoEwsary. 24 different nineteenth century 
U. E. 24 eta. New Huasman Stamp Co., 

1122 Pine, at. Louts. Mo. 

300 PIFFEREHT Stamps 20c: SM. 50CJ 
1404. El; 2004. S3; 3D04, |7. Fred Ookett, 

630 7flth 3t. . Brooklyn. N. T. 

UNBELIEVABLE! 63 DllTereiU. Six tri- 
angles and diamond?; airmail, animal, war 
?tamp!-K;hlna. Japan, Mnnehukuo, !□- 
aurgent Spain; Asia, Africa, South Seas. 
Everything, 5c I Crowder’s. 13 te North,, 
Baltimore. M d. 

CANNON! "set 4f 6 tam^” *¥uwlnE coh- 
non, Anns squad, cavalry charge and 2D0 
other dinerent stamps, only loc to ap- 
proval applicants. L, H, Reich Stamp Oo., 

^64^ Kenmorg. Chicago. 

FREE. D. S. $1, £2. $4 And S5 stamps. 
Unbeatable U. S. approvals. Nelson, 18 E. 

&th Bt.. St. FftuL M.lnn. 

FHEE-^The Stamp Finder I Our new 24 
page edition, fully JUustrated, which will 
enable you to instantly identity all dii^oult 
*tampa. Also Bne packet pf odd and un- 
Uslial stamps from Bosnia -HerzeBovina, 
Monaca, Patiala, Cyprus, etc.. Including 
map,^. ships, animals and sttaugv acmes. 
All free to approval applicants ineloalng 
3e postage. Oareelpp Stamp Co., ISOJt 9D0, 

Cal ala. Maine. 

FREE) TVO eotonation aeb. POstasc 3 a 
R oberts. 312F ShfArerblg. Bay Cit y, Mic h. 

GiaNt-SiSEd Russian zeiwllh stamp, 
cat. val. soe, and beautiful Lithuania air 
mail triangle; also big packet of 53 dUTCT- 
eht stamp* including Azerbaijan, Epirus, 
new Martinique, etc., and llluatrated llsta, 
all lor be to approval applicants! World- 
Wide stamp Co., Box 400, Camden, New 

^>rfc_ 

UNiTED Stales — 15 different, perfora- 
tion gauge, hlngea, bargain pricellaL — all 
for 14c, Soldenb erg. Bur o da. Mich. 

LIBERIA Bnake trlangrp, giant Spanish 
triangle. 54 other stamps, ic. Wright Co., 
3527 GuillOrd. Baltimor e, Md. 

illustrated U. 3. list, price 60cj 
larac complete U. S price list free. Send 
nosiagc. Stanley Gibbons, 3.^ Park Row. 
N. V. 

PENNY Approvals that please, Haywood, 
jS 5 Adams Sti. Pomona. C alif. 

PANAMA TrlauglB and SQ otherx free to 
approval applicants sending 3c postage. 
Ta th e m st ampeo. Sprinsfl eld-30. Mas *. 

FREE! "United States and SriCigh 
North America'' — our valuable, complete, 
iLlu-Strated. 6^ -page catalog quoting loweat 
prices. Big Illustrated list of foreign 
stamps also Included, H. E. Harris & Co., 
137 ’Transit: Biilld iitg. Boaton, ■Mn.-M., 

244 Df PPE rEwT 1 007 BigT4^T^pproV- 
a Is. Covert Stamp. 39 State. Rociiester. 
N. V 



aTAM,P3. A BUptfb Bolectlon sent on 
approval. ■Quality at low prices. Fred 
Herzbera, Box 4t-P, Elmhurst, III. 



QUEEREST Stamps packet. Receive ■one 
of world’s amallest stamps; scarce Vatican 
City:; areek Red cross fcolled snake in 
Garden of Eden1); Manctiukuo; Boruth 
fmounlaiti lion); Uozambloue (giraffe) ; 
Palestine; many others. Also big packet 
25 dll. Japan, i including earthquake 
stampi) and pkt. 15 dif. China. Every- 
thing for only Sc to approval applicants] 
R. M. Stamp Co., Boji Port Chester, 

N. Y. _ 

50 ‘'different. Fine u. s, includinf 
perforatloti gauge, lOc With approvaLs. The 
Stamp Shop, B09 Hollauti Bldg., Bt. Louia, 

MO. 

BRAZIL, 54 Different l4c with bargain 

approvfllE. Davl*. HilVer Lake. Ind. 

ask For otir wondarful one cant approve 
b].r. Prospect Stamp CP-, 33.5 BrOadyleW„ 

TgrrontO. Canada. 

WHOLESALE Catalog for dealer.iv. Ulus- 
trated. Postage 5c. Frank Co., 1440 Chat- 

grove. Baltimore. kJd. 

PENN’k” Approvals, that satisfy. Nell 
□ ronberg. Box 5441 -F. Philadelphia, P enna. 

3D DIFFERENT Angola. Cape Verde. 
Guinea. Portugal. Mozambloue, Ht. Thomas 
and Prince Ec. Approvals. Depran, Ocean 

Park, Ca lif. 

STAMP Dealers, your ad here wlD bciErf 
wonderful returns. Ask me lor proof. 
F. W- Johnson, ManagEr, Classified Adter- 
tl^lng. Popular Mechanics MagUlDO, 20U 

E_ On Lar lo St.^ Chicago. 

APPROVAL Sheets. One to three cents, 
Frederick B. Drli’er, 5 d 49 Ptnanen flldg.^ 

Philadelphia. Fenna. 

35 united Htates. Including S4 and 1:5 
stamps frsE to approval applicants. 3c 
postage. B rownie Stamp Shop, Flint , Mich, 
^WEEKLY Stamp magazine, Ehitmn 
week.Sr, 14c. $tamp Journal, Kalamarpc, 
Mich. 



riORBlf'lS AND COLLECTIONS 



COLLECTORS. Liberty Bell papers 
weight novelty. 30c. Joseph Winter*, 

Ple BBantville, N. J. 

DO Gem pollshme as a Elcri^bV. Bo^ on 
bench construction, etc.. $1.40. Smiths 
Agate Shop, 228 W. Adler St., Portland, 

Oregon. _ 

WATCHMAKER'S ProfeKional tml kit, 
instruction.^ S2.ao. Experimental watch- 
movempnE 5Ct TnoLi, supplies. Jewelry 
sold- boH Bht , Se xal. Box 10411. Chicago. 

LATEST Hobby — Chemical gardening. 
Grow imlts, Howers. vegetables, year round 
Indoora, outside. Combine plco-iure with 
proHt. Chemicals, HwtructlcirLH, formula, 
bibliography Sl.DQ postpaid. Chcmi-Cul- 
ture. 4741 -mP Sheridan, Chicago. 



FHOTO FfNISSHiNO 



"STREAMLINE Photoa.'"' Ncwl Differ- 
ent 1 Rolls developed, printed, free Xmas 
card from best picture 25c. Free etilarge- 
metit coupon. Streamline Studloe, Box 
56SS L. Cleveland, Ohio. 

ROLLS Developedi 5 prlnta, 2 enlarge- 
ments. 35c, 3Smm. rolls develtiped. en- 
larged to 31 -j’'k 5'', ll.&O, Reagan, 406 
Tenth North . Beatt ie, Wa^. 

35MM. Roilx niie grain developed fw, 
36 etilargentents. 3':^x5, $1.40. PliotMhop, 
Linton. Ind, Cartridge reloaded 35c. 

FHOTO billl. Immediate service! Np 
delay! Roll developed, carefully printed 
and choice of two beautiful SxT double 
weight profcsiiional enlaraemcnts. One 
tinted enlargement: or eight reprlnta- for 
25c coin. For sample Chrifltma.-t card send 
negative and five cents. The Fhptq Mill, 
l^X 634-12, Minnean oILt, M innesota. 

JOB HunterRl Enclose your photoflraph 
with every letter, inexpensively. Employ- 
ers demand them.. 144 glossy prints tl.44. 
Postal Pictures, 1395 Belmore, East Cleve- 
land, Ohio. 

PERSONAL Photographic ChrisCmaB 
cards, calendars. lUustiatcd circular free. 
Ideal Photos. BoX K56. PaterjiOH. N. J. 

J 5 c — J5c ROLLS Developed with two 
print* of each exposure or eight prints and 
two cnlargeinenls 15c. Trial. BuperAno 
Finlshcra^, Maywood. T Uinoi s, 

35MM. ROLLS FihC grain dcvelaped, I 
Jumbo print each shot, SI. 04. Square Deal 
atudio. Dept. M. Huntington, rnd. 

MAIL Ynur rolls to film center of the 
world. Any 6 pr a exposure roll develoiHui 
and printed 25c com, DeLuxe enlargement 
coupon free! Photo Flnlshlpg fihpp, E-St, 
S3 yra., 411 -AA OeneseE Valley Trust Bldg,, 
Rochrstef, N. Y, - The Camera City," 
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POPULAR MECHANICS ADVERTISING SECTION 



ROLLS DcWlCpCd — One print ani] me 
enkarKeinenL Of fftCH eitpflflnTie 2ic. Trial. 
RepriiHi 30 lor Siac- Henry. 2S Bkver 

<^tOVe. Itlllnola- 

20 REPRINTS 2bi. Film-a developed, t'wo 
prihtji each nefiatlve ihc. atnidlaiid, 

6ft?Q-a Oeor ec, cnicaeor 

SENSATIONAL ONcr. FlVf 5x7 enlarfe- 
menls 23c. Elxht candid cnlarsemeno, 
25c. Cardinal Fhdlher.s, Summit, 

N. J- _ 

CHRISTMAS Cards Irom your nWn nc«a- 
tlves. Five centa each, IncludiQB ch^'ClDVC- 
Film Capital Service, Bdx &Q4, R(X-hestcr, 

H. V. 

LIFE Prints la^t a Hfe time. Roll deyTl- 
cped, B prints, ^ pleBAinx enlaiscincata 
li^Cr Anj eise repiinCa 2c cadi, Lllc Photo 

Co. . Hutch) nson , Kanaas. 

(lANDiD Special. B&intn. rolls enlarged 
to $LOO. IScnm. rolls BDC. 

aijxt'a reprinta 3c, Bro'a'n Photo com- 
paiiy. 1910-61 Emerson, MlnneoTwh-t, M h^n . 

ROLL Developed, two ects printa 25c. 
WllkeK'Barre Photo Sen-lCe, BOX 84. 

Wilkes-Barre. Fcnna. 

TWENTY Reprints 25c. Rolls developed 
and two prints, each negative, asc. Bend 
lor fret mailing enveicufj, nrice ILit. Star 

PHOtOS. 103 M. dearborn. Chlcaflo^ 

CANDID Camera exposure films 

developed, printed 50c. Fine grain devel- 
opment and enlarged atjxa'if. si-Ssj SljxS, 

jl.50. Qroo, Upper Sandusky, Oh io. 

35MM. FILM Develoiwd special ultra 
flnr grain process and each good frame 
enlarged, to on Ifodabrom. All fnr 

<1.00. Free 4 k 1D enlarsemenl with every 
<3 order. W^alter-NcwmAn LaborntOftea, 
,90 Fountain Ave. . Broalclyn. New York, 
BBPF-TOKE Enlargements. From your 
treasured photo, snap-itiot, or negative. 
5x7. 25c; BxlO, 50c. Originals returned. 
Marcln Photo Service, 54 M ArnibruAter. 

BuHalp. H. V. 

ENLAHGEMENT-4Dr cach picture on 
your roll 2Sc, Cut Rate Ftiotm, Janesville, 

wis. 

ROLLS Developed, 8 prints. 5x7 coupon 
25c; S reprints. 5x7 coupon 35c. Welcks, 
2540 Zenobl ft street. Denver. Colorado. 

IMMEDIATE Service! Better pictures, 
Blxtccn guaranteed prints front roll, 25c. 
One colored Of IWO plain cnlargcmCnCa 
and 8 guaranteed prints 26c. Sixteen re- 
prints only 35c coin Candid rolls dcvel- 
died free! Prlpbi enlarged to fts4. onty 4c 
each, One day service. DelalLs and mall- 
ern free nn reciuest. American Btudlns, 

Box B. LaCrassc. Wis. 

MM. FILMS. LcJca, Argus, umveK. vest 
Pocket or any hne grained mlnlutiire films 
developeci free. Enlarged overat^e prints 
4c; Id PI more 3c; 35 or more 3‘jo each. 
Miniature Special Lies, 8444 Dlverscy, Chl- 
cflE P. 

FREE Album aiid negative file and 2 en- 
largeciiGnt coupons aitti each roll devel- 
oped; S ETuanintccd prints 25o. Mcmrtlane 
Studios. General F. O, Box 666. Dept. "P," 

New York 

FADED Photos renewed to orlgmal hrll- 
liahcy. DeUiiLs lor sclI-addrcsscd enve- 

lope. Box 732. ROekfprd, 111. 

CORNELL BtudiDS, 3a years at 531 
Woodward Ave. , Detroit. Michigan. Roll 
nim, developed and prinlL-d. 25 centa. coin. 

Fine st, niiallty, Remm rM^tage pa id. 

KODAK Rolls developed, !1 slo&sy prints 
35e. Reprints 3c, Receive beautiful frame 
folder w'lth 250 order, Franklin Studio. 
K-l, 141ft Ogden, Bt. LouH. MO, 

16 PRINTS With rail 25n 'JG reprinta 
350. Bex Photo. Ogden, ntah. 

Sxr'ENLARQEMENT Colored, framed, 
soc. Roll developed, Vciox prints. 25o. 
Lescault S tudio. R ockland. Mass. 

MILLIONS Now know "Hollrtlnts Means 
Better Prints." Two prolcsulonal enlarge- 
ments with trial roll — 35c. PoscEnaUng 
premiumn. Unepualod service. Hollytlnla, 
P^l.150. Hollywood. Califomia. 

PHOTO MllL Immediate service) No 
delay! Roll developed, carefully printed 
and choice of two beautiful 5x7 double 
weight professional eniorsements. one tint- 
ed enlarBcment. or eight reprlnts--35c 
coin. For sample Christmas card send 
iregotlve and five cents. The Photo Mill, 
Box fl2B-]3, Minncapo llF i, Mln nsaota. 

35MM. ROLLS Fine grain developed and 
each shot- enlarged tu a^jxS", <].g0. Ideal 
Films, Birmingham, A la. 

EXPERT Photo fini.ihing. One day serv- 
ice. S genuine expensive Velox prints, two 
double weight profCsslDnal chlargemcntE 
35c, Expert Studios, Lacrosse, Wls. 



ROLL Developed, printed Sf)c. Snappy 
Photo Bervice, Hex 5G, Colvin Bto., Syra- 

cuse, N. Y. 

ROLL Developed with le Vejgi prints, 

2£c, Eastern Photo,_Mllfordi Conn. _ 

ROLL Developed. 8 brilliant ladcproof 
Velox prints and two profe^ionai enlarge- 
ments 25e. Embossed photo Chrlstmaa 
cards or calendars from your negatives, 
4 for 35c. envelopes included. Overnight 
service. Ybuna Photo Service, 4D5-C, Al- 

ban y, N. Y . 

BEADTTfONE EnlflTgemEnE. dime and 
iiDgaCive. Qlant Bnapshola. Inc.., Green 

Bay, Wis. 

SFPCIAL Trial! Rolla developed and 
printed with wide border deckle edge 
prints only ISe. Quality guaranteed, 
DeckleLone Pinishen, 8444 Dlveiaej. Chi- 
cago. 

'guaranteed. Boll dcvclOlied, 16 
prints 25c. 20 prints 25c, Quality Photo, 

Hutebin.-;on, Kansas. 

QUICK flervlcc — Rolls developed. & guar- 
anteed prints; 3 enlargements; 25c coin, 

OK Phpto Service. Ottawa. K a nsas. 

ROLLS Developed and printed lOc, 
Trial, Quality Flnlsh^^re. M ayw- ppd, 111. 

ROLLB Develpped, 8 prints, S enlarge- 
ments. 35c. Mayfair, BOX 3G1-K, Toledo, 

Ohio. 

Prompt Bf^rirlce — Quality work; 2 beau- 
tiful double weight gloss cnlar^ments, B 
fud ranted neverfade urinu each roll. 2bc. 
Exce l Photo ^rvlce. pubuque._Ipwa^ __ 
wiLLARD^a Qivps your' pictures a 
beauty treatment — they're clear, brilliant, 
full of life. Roll develaped, 2 prints each 
negative 35c. Enlargement coupon. W11- 
larcFs, Box 3555- A. Cleveland Heights, 

Ohio. 

ROLL Developed, ift guaranteed prints 
35c. Smart Fhoto, Winona, Minnesota. 

PROMPT^ Service, guar^tMd work. 
Two beauLiml portrait type double weight 
enlargements, eight neverfarte s1o«a prmta, 
each roll 35c. Dubuque Film sernce, Du- 
bttQoe, towa. 

ROLL Developed and S guaranteed prints 
including two enlargements. 35c coin. 

Super Snaps bot._ wmona , mi nne.'i 9 'ta._ 

PROMPT Service i Rnlia developed', two 
Velox prints each negallyt 35c, Hencb 

Stud ios. Harrlitbiiirg, Penna. 

ROLLS Developed, two sets prints plus 
enlargement coupon 35c. Reprints 3c. Over 
ifti reprints Jones Btud!o«. Daven- 

port, Iowa, "Where the w « t Bw mw-'' 
ROLLS Developed. 3 prints each aiid 2 
free enlargiement coupoos, ?5ci reprlntg, 
2e each; 190 Of more, Ic. Summer'a Stu- 
d!o. Unionyjlle. Mo^ 

ROLL Developed and B beautiful Velox 
glossy prints 35c coin or stamps. Rep-rintj 
5c each. Fotopnlnt Service, Box E. Roan- 
okfi. Va. 



Finer ptnlshlnr. RoILb dcvelnped and 
printed, with onc colorcd enlargement, or 
two professional cnJargements. All for 35c 
feoirtK Oenulne, nationally known. Moen- 
tone superior quality. Moon Photo Service, 
l.g CrcKse. WIr. 

TWO Olcosy enlaraementa, 1 colored 
with roll 3Jc. Arbor genrlH. 10, JoUet. lit, 

FOR The dfscrlmlnstlng amateur, roll 
developed and dOjClUlly printed 35c, re- 
prints 3c. Superior wcirliRianship, eam« 
day Service. Par amount Co.. 337 E. <3iid 
St.. New York 

ROLL Developed and printed. Two en- 
largementB. one of them in colors, all for 
25c coin. The Fbutu Finisher, StatiPA E, 
Box 43. Columbus, Ohio. 



CAMERAS. PHOTO SUPPLIES 



''HOW To Use Piltem,'' by Karl Baric- 
ben; moAt practical handbook ever wrllten 
on nubjeet. Tells all about all filters. Only 
T5c at dealers or 80c direol (U.S.A.) 
H^K Publications, spelke Bids-, Stam- 
ford. Conn. 



BASS^ Bnus.ua] quality lvalues; Half or 
full V, P. Dolly, Certar F:4.5 lens. VarlO 
ehutter, new. <16.75. 2^qx3i^ Zei» Volta 
P. P. and F., F:8.3 lens, automatic Shut- 
ter, F. P. A. and holders, tl2.50. Sport 
DrPranne. lull or half 3’^x5|.:i, F:8.S 
AnOstlgmat With carrying case. i20.7&. 
Dollina IL coupled range hnder. Radionar 
F:2.a lens. Rapid Compur l/5t>Dth shutter, 
<4S.T5. Argus F:4.5 lens. 513.56. Above 
and hundreds Of Other bargain^ In Bam 
ISargBlngram Ng, 336. a fiS^page bock. 
Money with a smile guarantee. Boss Cam- 
era Company. Dept. AG, 179 W. MftdlSOn 
Bt., Chicago. IllihoLs. 



MAKE Money in photwaphy. Leani 
quickly at home. Spare or full time. Easy 
plan. Previous experience unnecessary. 
Common school education suffleient. In- 
teresting booklet and requirements free. 
American. Eehool of Photography, 38191 
MiCtngan AVC.. D ept. 34 33. Chicago, 

IP You go to Mexico ask nVst for prices 
and pamphlets of fmost German quality 
miniature and other eainerOS, binocular*, 
movie camera? and proiector*. Foto Man- 
tel Bucr. a. Rudiger V. carranoa ii. P. o, 
Bux 1455, Mexico Olty.-105. Branch atoro; 
Tijuana. Baja. California. Braniji store; 
Tijuana, Lower Calif ornLa, Hotel Comer- 
ClsL Branch store: Monterrey. N, L., 

Morelos Oriente No. 557. 

cameraman -REPORTER. Time, Life, 
etc., gives Irulde selling facts. Details free. 
P. 0- Hox 94, InglewQri^, Calif, 

300 PHOTO- kl NEB— 25c. Cavers en- 
larging. lens earc. developing, printing, 
focusing, trick effeOls, Oolarcng phatex. 
etc. 64 page book. Readers Service. SDO-18 

N. Clar k, C hl caeo. 

CAMERAS And supplies. Free Illustrat- 
ed oatalug listing everything photographic 
—atm and movie cameras, nims. lenses — 
at tremeudOLis savini*. Hundreds of bar- 
gains, new and used. All guaranteed. We 
lake your old camera or equlpmont in 
trade. Write now fpr your free ebpjf of 
our newest money-saving bargain book— - 
jLiat outL Limited edition. Hutryl Cen-^ 
iral Camera Po-, f Photogrftphio Headquar- 
fera Since IftAQ). 33D South Waba«h, DepL 

11-K, Chicag o. 

SILVER Screen with Hoor tfipod 33x3b, 
worth $7.56. While they last at <3.50. 
Horhstein Phuto Bales, 2ft'- P East MadUun 

5t. . Ch loaiio. Illino is. 

THRE'lf FiltEr.i for SI. 00. Yellow, red. 
and green, with hard fiber frames and ad- 
justable springs for leruas up lo IhCliei 
In diameter. Kay Photo Supplies, Bos 

51M. Ctccro. III. 

QC>OD Itaed cameras; Eastman View, 
RollelflEX. Llnhof, Armoo, Elwood CSlliUSer. 
Trlpode. Descriptive list for stamp. H. R. 
Johnson. Desk M. Baltimor e. Ohio. 

PriOTG Stamps ]c each. Made from 
your snapshot. Place on Stationery, Zmus 
cards, Xmas glfm, hundreds of U3CS. Min- 
imum order iJ.dfi. I&atlsfactlon guaran- 
teed. National FhOtO' Stamps. 315-2 Wash- 
ington, Elmira, N, Y. 

CHROMIUM ^oueege plates, 10x14, three 
for 31.89. C.O.D. Northeast Photo. Port^ 
l^d. Malns- 

MaKE Powerful telephutu camera, trJ- 
flng coat. Ja met, 94 D, Manor vHle. M , Y. 

BETl'ER Enlar gem cuts with my Kz! 
fccLiser 35 cent*. Burrage'S, Foniand. 

Maine. 

Cameras, ^nutters repaired. Leather 
bellows Inatalled U; foldiritf and View tarn- 
eras. Bellows made to order. United Cam- 
era. A- 151 5 Belmont, Chicago. 

MO More wa-!ted Him or unrieocssary ex- 
pense. Take pictnrefi yon can be proud of, 
Bell to magazines and new!i]|>aper5. Make 
good money wherever you 11 v«, Easy, lOfF- 
GDat homo study course shows you how] 
Fire catalog. Universal Photogranbera, 
Dept. ICH. 16 W . 33 St., Mew York cfty, 
blTPONT Superior ntnchroniatlCv euar- 
anteed. SSnin^, 25' roll, <1.0Q. Dpticsl De- 
velopment Corporation, 15«0 ErCMid'ffay, 

New York. 

CAMERAS Films, paper 3S1t to 35% 
discount Paramount FhPLo DivLsltni. 337 

East gand S I,. Mew York, 

KAYE You a camera? Send ten cants 
for recent number of our big magazine, 
showing how to make better pictures and 
earn money. American Fhotography. lift 
Camera House. Boston. 17. Mass. 

WE Furohaie and accept in trade used 

B hotogranhlc equipment, send for banaia 
St. Foimhop. J34R W. 52nd . New York 
City, 



MOTION FtCTllilES AND SOUND 
EQUIPMENT 



MOVTE Titles Make them yourself 
quickly. Perfect lettering, with the Heater 
Printer. complete with supplies <4.58. 
Write for llluBtrated catalog. The Tpeh- 
nygraph. MofiCer Printer Division, TeChny. 

Iftfnots. 

MOVIE Filnu;. Smcn.-lflmm. Reduced 
urices. Free list. Crown Film COrp,, B-42 
Melrose St.. Boston. Mass. 



Bargains &miu.. HOmm. and still cat- 
ttlog. Victor Film Service. Litebneld, Minn . 

BARGAINS^ 16mm. Smm. complete line. 
Na-Wat-Ka. 151 Broadway, Fattrson, N. J. 
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BEST Prices 0mm,-lflTTiin. Writ*. PtrtTl- 
sylvania PhctOi POX 423 -A, Wlilliiinis[)CTtt 

Pc-nnsylVftBla. 

SIMPLEX Fading- slaas— fadc-m, fade- 
out cneCt£. i^.eWp Reynolds, 14& Enst 191, 

Qlc yeland, Ohio . 

TALKIES, 14 Arwi 35 mm, Compl«Ce 
ahow. Rental i7.0a per weeU. With pro- 
jector S33.S0. List free. Moticn Picture 
SThibltort,, 3fr65 West aj, Clev eland. Ohio. 

WRITE For our new free ISrtim. . Smm, 
bari?aip lists. Home Mailcs^ BOX 2^6, 

jMton, Pennsyl ^i'ftnjla, 

LEARN Motion picture IMealTC raanane- 
ment. fidvertlalni. projcetloo. Free cala- 
loB Oli'e aECp Theatre Institute. Elmira. 

N. Y. 

bargains, uaed and ncv. 4mm . and 
Jfinmi. nirtlS. equipment. Senfl Stamp fpr 
Unta ajid EmtEU cataioE. Abbe Fllma. 1^4& 

Bruadwuy, Ne w Vurfc CHy. 

USED Barsanis: ^DD-' ISmm. tLirl Sbl 

can 36c: ifiQO SI. 39. Tlth can (2.W. Vic- 
tor 14 mm. camera fa.s S34.75. Capital 
continuous 14mm. projector 5fl0w 

with translucent icreen n5.4d. ■Movtcmat- 
Ic camera $2.33. film fl8c, 35mtn. DeVry. 
re^lar S67&.00, itUJnd flltn projector, am- 
plmer. spChliCr, complete for IISC Slfl^.GO. 
Home talkie lumtable outfit, new. com- 
plctc S7.^. i4mm. ICO' comedies, etc., 
SI 25 4on' S4.S0; sound $10.00. Features 
SC5.O0, Rellftioui. Rental film; S-iamm. 
sent anywhere; lowest rates. CataloEue. 
Largest varlcti^ plictceraphlc. movie equip- 
ment. Trades accepted, boueht. MoeuII's, 

04 West 4Btb, NCW Vc rit, 

BEADED Screens. 3D’’^40''— S3.00. Mike 

own screen — beads Cnly. Sl.OO lb., pcst- 
PEld. IlllnalE Mail Order. B-IS, Oak Park, 

m, 

S-16MM, All aubjecis, silent and sound, 
sale. Tent and cxcbanec- Pllma rented 
everywhere. Free Illustrated cataloEue. 
^Wlth sample ftlm iDc. > Garden Eichanffc. 

317 West 60 th . Vf w V urt^ 

MOViE Film. 'Develop yoursclL Unlvcx, 
Eastman, etc. Chemical samplet! l5c. Raw 
flint who]C!iale. Lake Camera EKChDmS4i 

Carp. Injd. 

3&MM. BARGAINS r Silenta rented, sold. 
Caldctnra. 5119 South Lno ls,. Chleagp. 

"THE World‘5 Grcat«il PBSslon Plft-y." 
Buund or illcht. 8 reels, iBrnm. . rent tind 
purchase. Sul>ertDr than Oberammeritau 
£taEc play. Write Hemenway Film Co.. 37 
Church St.. Bos ton. M A4S. 

36klM. COc A red. Act quick. OLbt'i: 
barEalna. List free. Pastime. F. O. Box 
66. WOOd-Rld ee. N. J. __ 

1G-35MM. RENTED EOC Weekly rilSU 3c! 
HofTmau Film Service, 51 Broad. Albany, 
H. Y . ^ . 

Oe’hera *pnai. lOO Icet double Bmm. 
ii.75: 109 feet for unives, ti.pa. poctnaid. 
Bample freg^ From adera. Davenport, Iowa. 

''RKRE'B News from Baas.” A 63-pat« 
Cine BarBainerram No. 334. A veritable 
encyclopedia of motion picture apparatus, 

5 tnm. and le mm., silent and eound. 

Bound cameras. You must have a copy of 
this bboR. It's hot otf the prefts. Your 
copy is wnltlPfr Ppn't delay, and s€nd 
for thla valuable bouk. Dept. A, Bass 
Camera Campany, ITQ Wst MadiSbU 
Street, Chicaao. IUlnoja. 

BARGAINS! Qmm., Il3mm.. free lltera^ 
ture. Klder, B-739 Bcybiton, Beston, 
Mas^., 

S-J6MM. TITLES. 2c Word. Catalogue. 
CJne^hop, 1813 Piedmont. Charleatun. west 
Virginia. 

16^ TO 85 DLwount on still or mofle 
cameras. Free circular. Paramount Co., 
327 E. 02nd St.* New Tort City. 



RADIOS, Si'PFLIES, IfiHTRt'CTTON 



LATEST Releases VDCaliOn. DCCta, MelO- 
tonc. Bluebird. ll.OD per down: Viator, 
Brunswick. coUunbla, I sc. 4 for Sl.'Oli. 
Send lor giant radio catalog free. United 
Radio Company. IkS N. Market St.. New^ 
ar k. N. J. 

Be a teJevlalon erpErt! Prepare now for 
beat paid jobs Jn radio and television. Ac- 
tual eapcrlence bn govT lloensed .■^ta, 
W9XAL and commercial broadcaat station. 
2Q'^ Of the nfttlon'& atatlcns use F.N.T. 
gfftduateji. Real "cn the Job” tralnlna 
qualifies you for excmilrLation for your 1st 
class radio- telephone opiTiLtor's license. 
Training may also be taken at heme. 
Write today tor free illustrated booklet, 
AddresE Training Pivlqlon. Flraf National 
Telcvislnn, DepE. Alll. Fidelity Bldg., 
KansOa City. Mb. 



NO Competition, radio development, 
profits, prospecta Unlimited. Terri lorial 
aafiitnments. Parlieulars 3c stamp. Sioux 

Labo ratories. FatgO. N. D . 

BlTiT Quail ty radios dlreoV—at factory 
prices. Save on your own sets and 
make big money selling to your friends. 
World* wide rt^ceptJon. Quality. duraOlUty 

and perfornmneE euiml tO radios which sfh 
for twice as much, Write for caLalog. 
Royal Radio Co.. 414 Euperlor Ave.. N. W.. 

Clev eland, O hiqL 

LEARN Radio— *Jobfl In servicing and op- 
erating for trained men. Po-Htcard brings 
folder. Radio Training Institute. Box 967, 

T ftmpft. F lorida. 

Radio Engineering, broodcastmg, avia- 
tion and police radio, serviclna, marina 
and. Morse telegraphy taught thorcugblF. 
All expenses low. Catalog free. Dodge's 
Institute. Ames 5E., Valnaralso. ind. 

FARM Radio (4 tube) t9-95. lOD items. 
Catalog free- Marco-F, Kansas Citv, M e. 

"-CftY&TAL Doteclor” handbook; 3 bc- 
ginnar’s plans; "Hadinbnilder" — year. All 
— SSe. LaboratorLcs, T7Q4-C EetsL 14 th., 

Oak land, Calif. 

COM PLETE Radio education in l vol- 
ume, Inctudlng eleptrl-elty, nound. tf'levi- 
elan. etc. Easy home- training method. 
Ghlraidl's world-famous "Radln Physics 
Course” $4 complete. Free circular. 
iSchianx, Dept. CPU-1 IS, 45 Astor Place, 

New York. 

Free Information on how to obtain 
government license to operate your own 
radio transmlttinr station, also Instruc- 
ttona lor building transmitter. Technical 
Radio CO.. 33 Hudson at.. Yonkera. N. Y. 

portable 2*c Dry battery radio *13 95. 
Chassis separate $13.00. Salter's. 102 No. 

iLh St.. MlnnejvpQllE. Mina. 

GUARAPiTEED Fixed cryiHallJ 39c. DOS. 

Cr^tal Radio, Topeka. Kansas. 
RADIO Fansi "Humar' Spot exact 
short -MPAvc program time anywhere oh 
earth Itislnntlv with ingenious hew world- 
time Indicator "aadgeL.” 50c. Free circu- 
lar. Ghlrardf, Dept. DPM-lia. 45 Astor 

Flflce. N ew Yor k. 

103P RADICkS And shaverq at agent j; 
prices. Radioman, Lake, Mew York. 



SONGS, Poems, bouglit, combcficd, pub- 
lished. Royalty basis. Free InfcrmAtlon. 
Metro-Melody Mustc PublLstitii;g Company. 
Ma Geary, San Francisco. 

WANTED Original paema, songk, for Im- 
mediate consideration. Send po«tu -4 to Co- 
lumbian Muiijc Publlabers, L1^, Dept, 42, 
Toronto. Can. 

DUO*FLEX Heeds for e:larLnEts, and 
sasijphon^g eliminate your reed troubles. 
Write for circular. Duo-JFlex Reeds, 1204 
1st Ave,. EvaikBvt] te , Ind. 

SONG FOcnls wanted to be set ba music. 
Free ekami nation. Send poems to UcNdl, 
Bachelor of Musie. 4I53-PM $, Van Ne^, 
Los An seles. Calif. 

TERRIFIC Succca4. New copyrighted 
courses. Quick, Lhorcugh, Radio Method 
of Plano JsES. P.O. Box 1024, Dept. IT, 
San Francisco. 

PIANO By ear. Free booklet. Day-V- 
Wfiy, Wool worth Building, Dearborn, 
f^chlja-nj 

Mtl$IC CnmpoGecl tn worda. Wonderful 
propoaltion. Bauer Bros.. O s hko sh, WI 5 . 

LATE Fhonograph records, some new, 
acme slightly u.qect. FlftJ'— '13.60. DftVli 
Sales Company, Syracuse. Mew York . 

write 9onga. Big money and reputa- 
tion. -Write for ipf ormallon. J. Gordon 
P ub. Co.. 2hi H. Horne. Ave.. Chicago. 

WANTED! Lyrics, melodies for songs. 
We arrange, publish, sell. Superior Song 
fitudlu E- Pass atc. N. J. 

LEARN piano! Postal brings free 

folder. Christensen, 76 1 Kimball Rati. 
Chicago. 

POEM Writers. songwrllert-^Send for 
free Rhyming Dictionary. Sangwrltem' 
Guide. Submit best pCems, melodlDS today 
for bonaflde, superior offer. MMM Stu^ 
t iles. I>?pE. 33G. Portland. Ore. 

EONO WRITERS: Send your poem today 
for Immediiite consideration. Richard 
Brothers. 34 Woods Building, C hica no^ 

SONO Writers. Send lor publishing 
agreement- McKinley Muslc Publishers, 
is&l E. 55th £Hr. Chicago. 



BUSINESS OPPOKTL"VITIES 



MU-SIC -AND MLSlC.AL INSTHtiMENTS 



GUITAR Players. Four fmcmclj *ound 
durable, stainless strings, 45t. They're 
right, Dynamic String Co,, 2118 Wood- 
bine . Oakland. Calif, 

EONGWRITERB! Gulii.Uin[llng. amazinf 
OlTcr. lilbbeler, C-S, 2157 N, Avers. Chi- 
ca ge. 

LYRIC Cumposlng course $J.d0. Littlg, 
2 15 MtebU Theatre. -Lus AnaeJes, Calif. 

FOEMS3 Wanted. Free melodv. 'WO pub- 
lish. Great Eaatem. Thomaston. M aine, 

SONG. Poem, melody wrlLcm. WMte 
gtuaio FM3. Guara nty Bldg., Hollywood. 

SONG Poem wriLera wanted, our 5D-50 
plan has aided many songwriter.q. Ru-’^ell 
Duke received $169.00 advance on his song. 
BUfi ROtfg'S SOilf ^Oh a natinnwide con- 
teAl. We may be able to help you. Send 
PDem.q or write for free booklet today. la- 
dlana Bong Bu reau. Dept. 11, Salem, Iftd. 

SONG Poems wan^d immediately, Out- 
SlAhCflng proposition. Standard Enng Serv- 
Ic.^ 1412 -A Great Northern Bldg.. Chica go. 

MUSIC CompLieed t€ words. Rhyming 
pamphlet on requeftt. Phonograph rfcord-- 
ing of cnmpletEid snng. Send pccm. 
KechAfl's Studios. DepL PM, Box 2140, 
BrldgcTwrt. cemn. 

SONG3 Arranged, compoaed and prllCt- 
ed. Batlsf action guaranteed. Modern Mct- 
odlCS. Box JGai. Ean Francisco. C alifornia , 

EGNGFOEM^ Revised, act to mUAiC, 
copies printed. Mndem, 5 copy ser-ylce. 
S3. 00. Roy Allen, KlLchel, I nd. 

ECHO WRITERS — Var-ie or music, Bril- 
llanL uppurtunlty. Write fmm^lately. 
Vunbureb, B87, Rock haven, K entucky. 

Make Yout outi violin, easily, enjoy- 
ably. Eee Vult dr Qeiger display ad on 
page 14TA. 

SONQW'HITERS — Marketing advice, 
rhyming dictionary, i-nstructlon booklet, 
gladly mailed on request. Songwriters In- 
ttltute, 1234-G Broadway, He a' York. 

ORIGINAL Music composed to your 
worcLq. $5. 200 printed copies $ip, Reginald 
Belcher, Chatham, New Jersey, 0Q years 
church urganii>t. 

MUEIC Composed, arranged, songs, or- 
chestra, band. Frank Wlldt, Lancaater, 
PtunsyJvanla. 



HONEST Men wanted to own lifetime 
bustnesa. S2. (HI- $5 . 00 hourly profit. Pres- 
tige. COdptratlOh haliOnoJ DTganlzatlOn Ih- 
dld dually- owned busiricssca. Glean, re- 
juvenate, mothproof uphul&tery, carpeta, 
ciothmjg In homn, hotels, in^^ututlom. 
" Certified '■ EfirvlM. "Earned J90.DO one 
day” — Andersen. '"Working 12 hours 

dally” — LoD-klehill. "Work advErtiiea It- 
^elf' — McCoy. "Repeat orders building 

blLsIhcss"' — Hargrave. Portable clcotrlc 
machlnH, malerlaLi, demonstrators, ad- 
vertuilne furni-shed. Little as *88 t^itab- 
llshea bufilncas. Write while terrl tones 
Open. Home Service, IGN-Ct.. Deerfield, 
Illinois. 

HAVE Patented, life aaving device. Want 
small capital to ptumote it. John Abra- 

IUj JJ. D 3 N. w ei rs. Chicago, m. 

LET Me tell y041 free Ol 24 ways to make 
money. It may be your means of nnandal 
independence. Frogrew Co., Box H&, 
Crescent City . Cajlf- 

NSW Moneymakers! (la-.ao-t^D.up dally! 
DetulLq free. Eamplea 10c. Marquez^PBB,, 
Apar t ado 1 17 4. Mexico Cit y. 

roRMUtjAS Fa-it selling products. 
Guuranteed- Laboratory tested. Lowest 
prices. Catalog free. Kemico, 55K, Path 
Ridge. III. 

BlO. Eteady. profit business for you! 
Bpare or full time. Marvelous Invention 
clcetroplatcs With clCCtrlC brLLXh^rOsv os 
paint] ns. EquAls beautlfuL permanent 
platlng--eold. allvor. nickel, cadmium, etc. 
“OS costly tank outfits. No liquids. Port- 
able. llehtwejgbl: — anyone can plate any- 
where on the spot. Mo dismantling of 
article you plate. Complete — ready to use 
mDdels--from up to $27.50 for pro- 

fessiunai, heavy duty type. 'Work from dry 
battery or household current. Write at 
onw for ble nroney propwltlon: you can 
nl,*iO make .stead? money blatlng for Others. 
Warner Electric, 2$D m. Micnlnan Avo., 
Dept. C- 7, Chica g o, II], 

NO SelUngr M. M, earned S2ft7. three 
I weelu. raising- mushroom^ 1-n cellar! Ex- 
ceptional, but your cellar, shed perhaps 
suitablo, We buy cropa. Book free, -pnited, 
SB4g Llneoln A vg,. D e pt. Chicago. 

147 WAYS To make money, in home or 
oruce; buslnesa of your own. particu- 

lars free. Elite Co,, 314 Grand BC.. New 
York, 
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WE Ehrjs^ y(Hi how lo rftiBf: capital lor 
your busmen, write Entcrprluc BureSiU, 

^rlCUfie._W. V._ 

MAK£; Your own home ln9PiO,tiOii:ii. ^ 
loot. 10c brlilBS arttnoie. lulormatlon. 
Continental InaulnLiOll, 413 W^tepn. An* 

rora. 111. 

107 MONEYMAKING Ptaiiii'faT* home or 
OfE<:0. ParUeulara free. Dolvp. CEl - 15th 

Av^, E. . M ] n ne aiMj] Is-. Min nCiiOtft. 

OETT Yonr humc Oil Otir maltJnR Hat far 
ne'W SJJWUJtle.'i. imprints, plans. PreC 
Et^tnple. Buperiar EpeeLalt i [ni . SprlUSTleldi, 

Illinois, 

YOU’LL Like rwlh'trlnff miTTora, auto- 
re . makinn chipped slUsa 

SiBhf'. Write, Sprlqtlc, Plater, 127. Uarl- 

on, I ndiana. _ 

Make ArEihcLal marble, rEaze'd tUcf, un- 
eanny. Tabletops, plaques, HOofG, hOheS, 
novelties. Hard, nrepioorK liiejipertslve. 
eamenc secrets. Brilliant tllo and UquEd 
luhlier samples John A, Faj^n. 94$^ 
Grande Vista Avenue, Los Ange to. Cal it, 
FREE— 'SOQ lii? nipneymaklnir ideas. 

Brooklyn, Lis AnReles, 

HOW And where to obtain capital fully 
explained, lice partldiilBra. Star ServLce, 

Wapa It oneta. Qhto. 

FREE I 10 MnneymakitiR rormula.a with 
Particular; af vronderfu] mall bn.slness 
pLqn, No selling, Writs nowt ^"Informa," 
Mellery 3t., Brussel- Laefcen , f B el gium. > 

"" "MAKE Mirrori at home.'’ Big pronta. 
Little outlay. Also embot.;. grlnfl— ioH. 
eold leaf, frost, chip and make tmltatLon 
scanned glass. Instrue:Cian coursa tl.dfi. 
^eatfiva-lL _4fl4T-RM_N. JVhLppl^, Chi cago. 

FREE — “Big 32-paffe tMot" explaining 
compos Itlbn hOvCitV manufactLire! TelU 
j on how to mate extra money in your ep&re 
tune' Supply iimltedl Write today! 
Stewart’s Stucllo, Dept, Fll, Z9S7 Wlicoi 

^Chicago. 

RESULT Geticti monthly magaiine, 
flilfd with moneymaking oppeirtunities, 
copy IDc. Owrge Fenner, 1$1S Lucia, 

LouiaTillg, Ky . 

25 DIFFERENT Mohey mating puhliea^ 
tlon^ Raymond Gilmore, Box 54, 

Canten. C onn. 

GROW Without soil — Flowers, vegetu- 
hlea, plants. Year round, anywhere. Only 
water artd comniion Chemicals used. For- 
mula tl.OU. Clover FormuEary, Niles Cfen- 

ter. III. 

START Your own business. Make large 
proTits. Sell new and used auetlon or 
bankrupt bargains m clothing and general 
merchandiae. Esparlenee nnneceaAary Free 
whole-iale catalog. Superior Jobbing, 
la&O-P Jefferson. Ch i cago, 

$350 STARTS "CliaLn'’ of peniijr gum 
and confection vending machlneG, Steady 
cash incon^e- Dfttalla free, Robbins Co-, 
UAi^peKalb Ave. , Bro oklyn. New Y ork, 
OPPORTUNITIES Bo independent. S4 
business plans $t,00. Thomas Amo^. 333 

._ liUi thtaon St., Dayton. Ohio. 

Proiltable mail business. 
Ltleraturc 3c. Green. 15733 Parksldc, De- 
troiC . Mich -igan . 

PROFITABLE Buceesaful sidelines. Dou- 
bled incomer Mmiorder, local. Write, Nu- 

^ea S ales, uarrolilton, Illinois 

$10.00 WILL Btart co-operatLye local 
and mall order propd&LtLuii of merit. £x- 
ceptlonol opjiortNnUy. Manager, 320 
Drake Bldg. . Irvington, N. J. 

LATEST Copy oiir big mOn^ making 
magazine ideas, tipj, opportunltfes, aud 
your name op our malliing list for one year. 
All lor idc. Dixie Publishing Company, 
Statlon_ A. areensboro. N Car. 

350'^- PROFIT, And J5 SOUrCei IhCOme, 
£dlllhg by mail lor our club. Details, 
Stamp. Wow Book CO., 557PM MilhoH El., 
Columbu s, Ohio , 

JlO DATLY" At home, no danvasslng. 
making rubber moulds and ca-stlng beau- 
tiful artistic noveltioa. 15c material makea 
S3. 50 mall order seller. Finart, 19 1 Van 
Eetisseloer St.. Buffalo. N. Y. 



BIG Money for you daily. Details. 
Staebler flpEclaltlea, 73-20 - 4 &th Ave., 
Blmtnjrst, N. Y. 

$10 STARTS ’Very profltaMe rug dyeing 
busin e ss. Boyd. EKcelalor, Mi nn. 

ENGAGE In milk can retinning business 
U. a. or other countries. New method, ex- 
cellent profits, good business everywhere. 
Retinning Mlg. CompHny, 3023 Greenview, 
Chicago. Ill- 

MAKE Artihelal marble flooring, table 
tops, store fronts; big profits. MalonfLc 
C&fpdrati&n. Bayslde, New York. 



MAIL Order business at home I f'Ca^h 
In, ' 34 page booklet tells how', also sam- 
ple 'imprint" cLioulars, 25c. T. Wilspn, 

1724 _M(^r{^ fitreet. Madison . Wisconsin. 

CAPITAL And Ideas for mali order or 
national bu^lTve^s. Eend 25c for copy 
'■Money Magazine," Peek-'sltlll. N. Y. : ask 
for "How to Find the Man" folder. No' 

copiBE f ree. 

rrW^'VE) Money making plans lor 5Dc. 
United DiStflbutOfi. 33 Everett St., Lyn- 

brook. N. Tf. 

RECAST Old batteries into new. Latest 
nehlevenfients. Battery Laboratories, St. 

Paul. Minn. 

''DUTCH Holland" hambungers — hpt- 
dCgs I Goldmine I RestauranLs, tavemA. 
roadstands. Details stamp. Davis. Box 
14M-PM, Clarksburg. W'. Va 
QUIT Flaying at the mall order busi- 
ness! Hake real niohey — others are! 
'■G0*0 word folio,’' 3e, Dr. Swearingen, 

Station "'E j.’" Lo-'i Ang etca. 

OPERATE Profitable "roillc’^ four com- 
partment vendors. Small investment, 
Fenny King, 1233 Chouteau, St. Loujs. 

DON’T Buy, grow your Own fruits, floa'- 
ers. vegetflbtes year round without soil. 

' without toll, IndDOirs, outside. Chemicals, 
inatructions, formula, bibliography, $J.00 
postpaid. Chemt-CuHure, 4701-PM Stierl- 
dan, Ch icago. 

CALII^RNIA Jobs, information, oppor- 
tunities. Address postcard to Crampton. 
aod a Bpr lnga. Caillomla, 

S75.0Q MONTHLY Easy. Detaha. credit 
CQUBon 25e silver. Cllupmnn. 'Victor House. 

jleJting h&m, Waati, 

PRACTICAL auggestions for nnanoihg 
inventions legally and quickly at small 
expense. Progressive Advertising Com- 
hftny, 4111 BOuth Broadway, Los Angeleg. 

2D5 "RECfiSSlON Plaiis" -"-Opportunities 
lo make up to $75 weekly, today's COndS^ 
tiOiis. Introductory booklet free. StAm- 
fnrd, 37^3-C Broadway, New York , 

$2S.0g WEEKLY working two hours 
daily. No canvafialng qr maiuifacturing. 
Maionlte Corporatio n. Bays lcle, NCW York. 

CIVIL Service Examinations, All 
branches ftn'ernment work going -on at al] 
time;. Write for free list of opportunltlps. 
Not] flea Cion Service, 424 W. sfth St.. Chi- 
cago. 

MARBLE Cement; mixed xvlth water, 
brushed or sprayed over any concrete prod- 
[ ueu, rcEcmblea perfect marble. BoiTLcthing 
new. Mold making with our liquid rubbcTn 
Sets solid in 4 hours, any thickhoas. large 
illustrated novelty list. Dime brings sa- 
.sorted samples. Idarbellke Cement Co,, 

Ofa yllrujj, MiChisam 

MEXICAN Feather plotures, Christmas 
novelty, 5(Jc f stamps) bring; |2.D0 worth 
samples, details. Refunded if un^atuned. 
Mexieanart-M, Apartado 1D&3, Mexico 
City. 

MILLER'S Certified formula; produce 
latent recognized products ! Research mes- 
seraer — MOiiey-making information, free! 

Mil ier. Chemiat. T ampa, Florid a. 

GROW Vegetables Without SOIL New 
Eb am Leal formula makes it simple, Bend 
50c for complete InS-truc lions and formuia. 
Mt. Hi. Engineerin g O o,. CftSPef, Wyo. 

FROFITABLE Mail order businesa in 
your home. KeuJer, Box 311-MA, East 
Bt. Louts. IH, 

STEADY Money in showcards, ;|gn;, 
window lettering, Ensy. Amazing decailg 
free. Write Nefson CompAliy. 2025 Man- 

hattan Building, Chica go, 

$15. daily Buying old bottlBs. magg- 
I zines. rag;, scrap mctkl, used merchandise, 
herbs, etc., for Northern Commission CO,, 
Euffalo-FM. Minn. 

PROFIT With new products. Make. sclL. 
repeat. Analysis. Ruearch. Guaranteed 
fornuilas. Biggest catalog free. Bpoclal 
pFices. lonrls, OllBOn Laboratory, vhem- 
ista . 5n -lH3 Sunnyalfle. Chicago. 

WE Help start you in busineES. furnish- 
ing Outfits and instructions, operating 
"Speelftity Candy Factory" ho-me. Men 
and women, opportunity to earn $20 to $5p 
weeklv. all or «pare time. (Our 5ftth year.l 
Booklet free. W. Hlllyer Ragsdale, Inc.. 
D rawer 4. East Orango, N. J. 

G MAIL Order TimgazIpM including all 
you must know about the mall order bu.;l- 
ness tOc. Armand Cartier^ 31 CumbcrlaDd 

St. 4 Woonspcfcetr R. L 

$192 — K.’a WEEKLY Earning.;, Above 
average, but cnajfbe you are ton! mon- 
eymaking plans. Introductory booklet 
fri'C. Stahtferd, 3762-b Broad'way. Ne^ 
York. 



"MAIL Order Success. " This book rtvea 
the ten AuccegA steps which every mail nr- 
der mail must know. Many -dollftrs of in- 
formation and Pur prppaaitjon lOc only. 

Flan Bureau, Fillmore, N. Y, 

PROFITABLE Faetot? secret. Home 
business. McFlterkon Stamp ’Works, MJd- 

d ifitow n. C o nn, 

LEARN Arc welding. A growing Indus- 
try With great opportunities. Consult your 
JocaE sehOOJ, or if thrra is none available 
write The Lincoln School of Welding, 
Dept. A, Box $75k, Cleveland. Ohio. 

$50.00 WEEKLY! Operate mail order 
business for us. Product furnished. Iron- 

5o-Esee. Ml. Washinstdn. Ohio. 

ADDED Income Ideas, Mall Sftles NewA 
masB^ne. copy I0C, Ks.il, 42H No. KLm- 

hall. Chicag o. 

REAL Money making opportunities. 
Write Churchill, i31G So, GalinA, Syra- 

CUEf, N. Y. 

SUCCEED With your prostucta, Make^ 
them, Pormula.;. RrocekAeA. Accurate 
analytes. Catalog free. E. Thaily Cp.+ 

Washington, D. C. 

MAKE Your own rubber molds. Details 
free, June, ihl-B Beech. Holyoke. Mass. 

CERTIFIED PormuLas ! tJirpllcatlng or 
surpassing nationally advertis^ products. 
Less cost. Largest profits. Millar’S For- 
mula Messenger ffree> explains everything. 

Millar. Ctieml.tt. Tampa, Florulft. 

COLOR Concrete with chemiaala. Wish- 
ing- wells. Spin cOnCretD pottery. BtueCO- 
rock. Miedature csstlcs, mills, bold glaze, 
mfitbling. Sample loc. Hollj'ivopd Cement 
Craft. B527 W&hderlarui, Hollywood. Cail L 
Man in, each town to plate auto parts, 
reflectora. bicyelcs, fixtures, mirrors . by 
late method. Simple plan of manufactur- 
ing at home startii you In good paying bus- 
Ineks. Free particulars and proofs. Gun- 

metal Co.. Ave H, Decatur, III. 

YOUR Opportunity, mail order inrorma- 
tion, dime. Box 53, Huntington, ’berment. 

Sell By mai], "The Key to BusinBAa 
Opportunltiea'' Li a secret that will make 
you independent. Bent free. Maples. 34 IS 

Bo. Marshfield, Chicago. Illlnoia. 

MAKE Honey growing r^al pearls. Bend 
dims for InfonnAtion. U. Mick, Z53 K. 
143 &t., Bronx, Hew Yo rk ^ 

Sl.flO PROFIT On each 62. do mall order. 
Guaranteed legitimate, Partleulars fp«. 
Pop-Director, Drawer Edinburg, Tex. 

MAKE Mbney manufacturing new faulld- 
Ing mBterlsL Low in coat, permaneiic. at- 
tractive, Big growing market. Equipment 
635.00 up. i^uipment Co.. H olla nd. Midi.,. 

AFTERNOONS Free for Outdoors, shows. 
1340 Tunnth home. Unique plaiu. No ean- 
vajaing. Prepare for surprise, FolJO-F, 
Station D. Loa Angeleg , ^ 

HANUpacTuke From Fhcupholene. 
Cleaning duid ic gallon; blMich 3c gallon; 
hand soap 2c pound; and teri faat Aellers. 
Saiinple 25c, Details free. Wratern. G3l5 
Di^hLSOrL AVc.. Cleveland. Q. __ ^ 

WHERE To buy at lowest wholesale 
prices, iCLfprmatloii free. Ybrena. Box 
P-312. Bayonne, N^ J. 

PLASTfiX Industries blTerfl IhdUStTlCUl 
men an opportunity to Atari a business e( 
their Own. manufacturing art goods, nov- 
elties, souvenirs, etc., in Plastex and mar- 
ble imitation. 5c material makes $1 aitl- 
clea. Rul^ier moulds furnished for speed 
production. Bmall investment brings big 
returns. You are Just in tluiE! for big whole- 
sale eekSOh now starting. Write lor inter- 
efitlnp booklet mniled free. PlEistcH Ixidu*- 
tries. CKipL A, Washington Ave., New 
York 

SELL By mall. Books, Poveltlea. Bar- 
gains! Big prOllts! Particulars free. 
B. Klfeo, 43B N wells, Chicago. 

Profitable Homo buAineAa. Logic!- 
mate. No canvassing, Maywood Publish- 
era. P-623 Bro^dway-^ New York. 

CHARTERS: Delaware; besC, cheapest; 
frEE fprmg. Colonial charter Co.. Wilming- 
ton. Del. 



DELAWARE Chirtcrs; Complete service 
$35, Submitted forms. Chaa. Q. Guyer, 
Inc.. Wilmington. DeL 



ARTIFICIAL Marble sanitary □ coring. 
Instruction covering wood or cement Hoor- 
iDff Inch thick, flreproef. all colors, low 
cn&t, □inamental casting, concrete, plELatcr, 
papier- much B. garden furnlturE, siktuary, 
flexible maids, particulars free. Uhrla 
Mahler. ElmonL N. Y. 



100 PROFTTABLB Mall order and local 
plans, OUbert Supply, lioi Broadway, 
New York. 
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ADDRJ£SS Folders lor us. Bis profits. 
Malnnitc Corporation, BaysidE, Mew Yo rk. 

vouHr Nanu-— 3,000 nmiiine usm—ssc. 
Get eampLea, opportunlti^^i galore from: alt 
over world. PlnM^ 6B3-A Monroe, B-rook- 

lyti. N. Y. 

AlTEfiTlON! Stare local tmslnesa of 
^oiir own. Easv to ope^rate. No iiclllnsn 
EC independent. Small Invejtmert re- 
(jiured. Details free, aeneral Sales^ Boit 

Mlcme ftp olli. Mi nn. 

Mexican oitte. Make large prodl^ 
selling handmade ar Lidas.. Sandals, tex- 
tUee. pottery, etc. Send iSc stnmpg lor 
illustrated catalogue. C. Pease T,. Apar- 

tado a~E 4. Mexic o C.Lty. _ _ 

FKBFECTED Glflas Cleaner 1 Elshi gal- 
lons ooncentratjed. Si. Kemiktean. 1906 

R-osemont. E. Cteveland. Ohio. 

QrOW Pearls In t>edraDm. Be our 
ajicnt. Sdcntldc Publishers. Woodaide, 

N^Y. 

MOTOR Oil a-t 2c per pa lion. Hedaprn 
used motor oil Cheap chemioat ased. $1 
far lurxauln. Zchndcr .Sales, Phlllipsburr,, 

W. J . 

home Husine.sses. Local- mail. i^odC- 
abLe. Courier. 1:1^4- N Hender. East Cleve-. 

larid_^_Oh Lo^ 

MAlllZ^ROER Opporiunltlcfi . plan±, lor- 
muJas, information. Clrcuhirs irn;. Rar- 

vej^ Tee ple. Pecatur. Indiana. 

lODD moneymakinO Idea-j. loMt Me; 
lllerature free, Harvey Teeple, OecatUf, 

Ind . _ _ 

SELL Your photos. Limited no niter of 
amatcor phocagraphers will be accepted aa 
repreaentuEi Ves of national photo news 
service. Send stamp for details, State ex- 
perience and type of camera. C Features 
EclItOl'l. Etept. 20, Inter national Photo 
Frcfia Bureau. IS'T* Hroadway.. New York. 

START New kind mail order business. 
Straley, HH7 Mulberry, Springfie ld. Ohio. 

■-aCHEMEIt.,’' Alliance. Ohio. r^Oth yeiir) 
prints sohemes, tips, opportpoitlea, foT- 
mulast bis producers: SlO.OOD to $2^.1100 
reported. Year. $J.OO. -tSet wise! CJ-lx 
inoiitrui trial only 3te. 

INVESTIGATE New ■profitable indusfry. 
Calif PTnlin Farthmorm Farins, Hishland 

Park, Loa A ngeles . Ca lifornia. 

"$tQ.OO DAILY/' Stamping parties on 
keychccks. Sample and deLaila SBc. Holm 
Co.. BOK BOP. ’Wil kca-E arre, Penna. 

Dime Brings &l:t months Qiir Salesman, 

12D3 MathewRo n. WlCtilta. 

MOULDS, QuaranLeed. for castmit toy 
kOldlers. Indians, trappeia. warships, aink- 
or mouEdS, 3-14 klndk. Bend 3o for IllLLsErat- 
catalogue. Henry C. Schlcrckc, Mi Spen- 
cer. GhertL N. T. 



"ANYTHING In formulas?" Particulars 
J irea. Research Bureau, 100 Chclsta. 

I CtiarlaCQ wn. Maaft cii usetts. 

I MILLER'S Oertified formulaa produce 
I latest rcirOEiilzed products I Ftcsoarch mcs- 
Scnier — Money-malcing Infarniatlop, froo. 
Miller. Chemist. Tampa . Florida. 

ANV Formula $1,001 (FaUe teeth cleaP- 
er. St.DO!) Galluzao. Wilkins burg , J*enna. 

SS ORA MS Rq-RO or LllftC cosmetic acpnl- 
Ing oil $].□□. Addison Laboratorks, PawE- 
ing, N. V. 

FORMULAS ^ Fast Selling products, 
Gimrantecd. Laboratory tested. Any for- 
mula 60c, Lhroc $1.^0. Franklin- Allen 

0 ratorlM. South Paris, Maine. 

THaXLY Pormnlaa for perfoct prtKlUClS. 
Accurate analysis assured- re- 

search. Catalpg free, D, Thftilly Co.^ 

Washinatem, D. C- _ 

FORMULAS: 16 Proven mobeymakiiiB 

foriruiio.'’. ei.Ofi. (Not stoctE-iorniula cata- 
Ingue £tuS>, real unusual OiTcrs, List free. 
Mnrrcl Labpratories, fittSQ Np. Maplewood, 

Chicaad. 

formulas. Latest money makers, Lll- 
Cratunc free. Belfort, 4U4S H, fleeler. Ohl- 
cago. 



CliEHltitllY 



CHEMICALS, Laboratory Elossware. lOR' 
PAfatUS. Send 3c for Calalog CPI. Blo- 
logiooi BuppU' Company, liie Mt. Hope 

Avenue. Rocncster, N. Y. 

FREE Survey of your problem. Formii- 
loR. Rtwarch-Tcatlug Chemist* Labor a- 

tory, 701 H Icho r?.', Joliet, mmols. 

CHEMICALS. Labaratnry. glosBware^p- 
paratus. Send 3c for catalog CFl. BlO- 
logipOul Supply Company. 117E Mt. Hope 

Avon u c. R ooheatcr. H. Y. 

ANALYSIS. Research. Newenc guaran- 
teed lortnulas. Biggost catalog free. Spe- 
cial prices, leads. Gibson Laboratory, 
ghe mlst,^. CT-1142 Silhnysldc, ChLcago. 

PERaoNAL Prompt answer by chief 
chemist to any technical quostloh. Expert 
advice On engineering problotllB by quali- 
fied onginDcr. Absolutely conhdentiaL. Pat- 
ent prdtDction service. Our technicians 
reeularly Ccnsulled by Amerloa'a leading 
Industries. Bend S1.4H1 with your question. 
Technical S^-rvlCu Bureau, Laboratory 24. 

eflds North p iark.^h ic ago. 

FREE Chemistry catalog. Supplies at 6c 1 
EdUip complete laboratory. Bend 3c for 
postage. Kemkit Bctontldo Corp., 3STP 
Bridg e St.. Brooklyn. N. Y. 

TELESCOPES. Mlcroscopea. chemistry, 
mlnoralOkgy. Bclentlflo catalog free. Tracey 
Laboratories, Evanston, Illinois. 



MAIL Order business Is your opportunity. 
Many began small, now earn thousands 
yearly. No personal contact- Boundle-sa 
PpportUhItloe. Have had over 30 years ex- 
perience t Will help you succeed!. Send 35c 
for valuable booklets, none froe. B, Bto- 
niaer . 357 S. 31SE, Fhlladolbhia 
LIKE To draw? Earn steady ihcotne 
tracing aod duplioatlng advertising car- 

iQons . Ad-Service. ATsyio .,.'Wis^ 

INVENTORS— We succtssnuiy sell in- 
ventions, patented add unpalehled. Write 
for proof, and tell Ua What you have for 
sale, chartered institute; of American In- 
ventors, Dept- 4 -C, Wash! hgtort. P. C- _ 
INCORPORATE III Pelaware. Liberal 
laws, low costs. Corporation Registrallon 
dc Trust Company, 937 Market Btrect. wa- 

mlnKtort., Delaware. _ 

OPERATE Eleetrio Gimoiiltins elation. 
Cash in on labor-aavihtf InvonliOli. Only 
$29.50. BhOUld net you approximately 
$304- $400 month, write Blssell s Manu- 
IftClurlng. 3$20-P Archer. Chleaaci. Dcal- 

er^wapted; 

I WaNT’to send you proof of the won- 
derful pulling power of Popular Mechanics 
Mago^ne's passiflcd pages. WhaT'a your 
propo-Rldon? Write me today. F. W. John- 
son. Manager ClaesLflCd. Advertising^ 30D 
E. Ontario Gt. ChlcagiD, III. 



MONEYMAKING OPPORTL’NITiES 



NEW Ideas lor home workers. Litera- 
ture free. JulEus. A m arl H o. 3 D, Texas. 

AUTHENTIC 'Home buslneas brlngfi 
liandfome profits immediately. Stamp 
brtng'S complete Information. Direct Mali, 

Box :i44, Sum mit , N e w Jersey. 

■~VbUNO Men, make extra money after 
achhol or working hours. Has?— pleasant. 
Write Gesco Sales Co.. 3i40 Gerniantown 

Avenue, Pniladelghia, Pennft. 

MILLION Article*. Buy wholE?sBle. Vil- 
nable directory lOC, Ideal Gcrvlcc, Part 

Rideo. Ill 

contest' J ournal issued monthly, con- 
tains Will til hg ideas, new contests, tliM, 
iUEffcatiO]?* for preparlna entries, etc. 
$1 Year; 2dO copy. facsimile Publishers. 

B^khavon. Qeotfrta^ 

HOBBY— Grow flowers, vegotatJe-g m so- 
lution tank*. No 50 jl. Heavy yte)d.g. $1 
dircotiolu and complete chem.i«ilji sufifleient 
Jlfty gallon* solution. Box 25S, Killamcy, 

.Florida, . . 

typigtb Efirii extra money. Send 25o 
fcolnl for "Twenty-one Ways to Mate 
Money with the Typewriter." H. Rob- 
bins. Box 604 B . _KJins[ia Qlfy, Ml^tsourl, 

YOU'LL Like risilvcriilg mirrors. AUtO- 
parts, rcQcotors. mating chipped glase 
signs. Write, Uprlnkle, Plater, S$T, Ma- 

rlon, Indiana . 

MAKE Money growing vegetable!!. Irults, 
flowers, plant* without SOU. Use only wa- 
ter and Chemical*. Formula Si. 96. Kemlxal, 

Park Ridge, HI . 

GET Doilar* in mall dally aiding mil- 
lions Jobless. Keep dollars I Wc forward 
your purchasers satlsfyine emiiloyinent in- 
forttiaUoh. Scad stamp Co-OperaUve 

gervioe. T7 Swap. Buffalo. New Yo rk. 

FREE — lOO Wo-nderfui business, mall-' 
order and home 'wort moncyinaking offers. 
Lewis Co.H S35-C Carpenter, Oak Park, 

Ililn ola, 

PEINNI^ Ih Hamilton seal vs produce 
assured income without canvassing or 

acJllng. l&io Vermont. Toledo. Ohio . I 

GTaRT Own business with sioall capi- ' 
tal, tested money mukcra galore. Send i 
stamp. Meyers, 19S-N Ellwood. Baltimore, 

Md. _ ; 

answer OiieflticirLS. bil'ndfolded in ! 
crowd. Call birthdays, name-s. Make $196 
daily. Copyrighted Instruction* S2, Fre- 
micr, F. O. Box IfiOfl, H aHywctod, Calif. 

MARE Money drawing for advertleers. 
No exi>crlchCc necessary. Mu r-O- Graph 
Co. . Bom 43 ia-M, Dallaa, Te xas. 

TO Make money, make doughnut*. All 
or part time. Demand cT.Qrywhcra. Big 
profits. We teach all. for two dollars, 
^uher gya tem, Glen MOorc, Penna. 

DON’T Be Unemployed. Be Independent. 
6D 'Oppdrtutii ties SI. Bu*lnea.a Builder*, 
Ha nover. Mass. 

BALLGAMES, Movies afternoons. Wort 
mornttigii home, yonr own buEhie&s. Intro- 
ductory booklet free. Gtamford. 37$3-d 
Broadwa y, Now ’Ynrk. 

ANALYSIS. Research. Newast guaran- 
teed formula*. Biggest catalog free- Spc- I 
clal price*, leads. Gibson Laboratory, i 
Ch'Omlst*, CB-1J43 GuhnysidE, Chicago, I 



STOP ^uealinp— Start crowicg! Work 
mornings hom-e — country drive* or movies 
— af ternoorLB l No canvassing 1 FOUo-A, 

Station “D." LoS Ang elcj. 

MAN In each town to ])lne au'w p*rt*, 
reflectors, bicycla*. ffrtdre*. mlrrora, by 
latE method, glmnla plan of manufactur- 
ing at home start* you In good paying bus- 
iness. Free particular* and proofa, Gun- 
bicta] Co.. Ave. N. D eca tur. IIL 
RAISE Earthworm* tor profft. inionna- 
tlon free, stamp appreciated. Bureau K*o- 
ioglcal Research, IMA Hroadway. FeorlA, 

III. 

WHOLESALE EOLfrCes. 506.900 articles. 
Free directory, Maywoode, 935 Broad'way, 
New Vnrir. 



FORMULAE, FLANS, ETC. 



GUARANTEED Pormulaa — New fast meti- 
ers. None better. Lnwest price*. Oatalofl 
free. Kemlco. 40K. P ark Ridge. III. 

FORMULAS. Research, analyses. Geo, 
McDermand, Chemist, 1345 Grant. Den- I 
ver. Colo . 

FORMULAS: Ten big moneymakers £l>c. 

R. Barnes. Cornwall- on^Hudson, N. Y . 

FORMULAS. Proved .lueceHsftil by test 
and I'kpericncc. Buchman, 713 E. Payette, 
H-yracufi e, N. Y. 

ANY Formula SSc, Six for tl,09. Sat- 
isfaction guaranteed. Clover Formular?', 
Nile* Center. 11 1. 

MOTOR Oi] 3c eahon. Rvclajm used nil. 
Formula 25c colh, Oeoree. 205 Quem, " 
Germanto wn. Philadelphia, Penna. | 

GUARANTEED F^muISLsr None better! i 
Lowest price;! Catalog fret. Hodge Lab- | 
oratories. Elkhart, Infl. j 

ANALVgiB, Research. Newest guaran- 
teed formulaE. BLggegt catalog Irec. Spe- I 
Clol pricea. lead*. Gllison Laboratory, ' 
Chemists, BD-1142 Sunnystde, Chicago, 



AGENTS WASTED 



SELL Becuri^' gold bron:st lifetime card. 
Bell* 3&C coat* Sc. Lat»t. be$t moneymak- 
ing opportunity. Profit* afl yours, Wt 
supply complete equipment. 1C9 gold 
bron:te plates Inoludlng marking tool, 
tl3.56. EKtra plates $5.09 hundred. Sam- 
ple 15c. Order direct from this ad. Tnfpr'- 
mat!on frw. Machinery Bale*, B-1&3 N. 
Clark , Chicago. 

LEADING Shoe manufacturer, estab- 
lished 36 year*, is eiilafEiiiig nacional salai 
orgar^l nation. Dl$ money-making oppar- 
Umlty for sincere men. No experience 
nccdEd. Everything furnished. Complete 
line of 300 styles fpr men and women, in- 
cluding free demonstrator of famous Vei- 
l'd;- Eea air-cushion na]lle.is Imiole SPlOC*. 
Price* low a* il.SS pair. Write h14*Dn 
Shoe Manufacturing Co., Dept. Bll, ^Ip- 
pewa F^lls. Wisconsin. ^ 

EO-PIECE Christmas box. cost* yOLl 35c. 
Bells qiiickly at 59c. 1$ new French -fold 

greeting I 16 enyelopeal 4S Nip Apart seal* 
In hapdaome colcrsi J9 pieces In all. Oct 
sample act on approval; AliO hew 3 -way- 
plan on personal greeting*, etc. American 
Card Co., Dept. B-ftS, Lancaster. P e nna. 

AT Home, ynoir own matniricturlng bus- 
iness. making popular SI novelties. UOst 
you 3e to 15c. Everything supplied. WrlEO 
Go-Lo Works, Dept. L-343, Ulnclnuatl, 
Ohio 



CHRISTMAS Card*. Earn SS hour. Take 
orders galore from friends. 54 e-:tqul*lte 
folders with name at $ 1 . Free album 18 
design*. Fastest selling 21 folder box In 
America. Cost* 56c. Bell* $1. Request 
samples. Burtshinc Art. Dept. E. l$4 
Nassau, New York Cltjr, 

IiARGE Fronts Selling Magie Fluid, Re- 
pairs instantly any fabric or rubber, heat 
and laundry prMI. Eureka, 1611 S. 'VVa- 
bash, Chicago. 
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PAillNG Hew. P«ls. aLcEa. 

ccrrs. 200 proflt. Sample lOC. Alw 3 
other nei^ (lUlcK-fifilHiiB hometJfild neces&L- 
ti«. AptJ 3pecl»H>' Co.. 400 DftKota 

St. Pnul. Minn 

BLACK Walmit ertiCker S8.50 prepaid. 
Pec&n. cracker $2. AKChtS wanted. MonCF 
tWkCif puarantee, Clmrlt Nut Cfftctera. Hft.r- 

Tl 3 t?urg. Pciina. , 

MAKE Quick proAta dcmudstirattng 
unique invention electric hulb. A D right 
readins hnd current aavme night ilgtil *11 
in one. Fcr free details and *amule olTer 
write Hagen Icnpurt Company, St. Paul, 

Minn. 

NEW, Powerful a.]d in building husin'pJ^a 
on tJardlng'fl “LLnolEum Renu-Was. ” We 
print your name On pfiCkrtg^ and on free 
circulara. You get repeats, hlg profits. De- 
tails free. KArdlng PrCKlUcts, Hardina 

Building. Worociter. Maaa. 

JO' BO Rubber how nee kilos. To lihoa' 
them tn to sell them. Oofxl sideline. Jo Po 
Producta Co., 3402 Schodl, DOij Molrie<>, 

Iowa. 

AGENTS " Opportunity make money; 
book containing suoDcssrul business 

plana: honiE-office ; aend for tree intro- 
ductoi? booklet. Elite Co., Sli Grand St,r 

New York. 

ABLE Men to distribute advertiainB Cif- 
CUlar^f and handle routes. Make up to 
t45.SO first w^eek. Brand new Ford ardnilfi 
given producers as btmu:^. DctnliS free, 
Albert Mills, G2T2 MOlitnouth, Cincinnati, 

Ohio. 

FABN CS4h quick. Bell double vbIuq 
C hristmas carets. leaders. PersomU 

cards, statioiirty. box assortments. Sea- 
son's most complete line. Profit up to 
EKperlence unnecesfutry. Froe aam- 
plw. Wallace Brown, S35 Fifth Ave., Dept. 

~n-E. New ork . _ 

BELL Bast canned cofiee. Samples freC, 

Qrtis Olaya, Ban Juan, Puerto Rlcc. 

BELL Mflnulacturera,. jobbers, mer- 
chants, Bteady income. Immediate earn- 
inga. Jaoolao Decaleomanis Co., 13 IS 

South A.qhland Ave., Ch i cago. 

BE Your owti bossi bperato used- new 
clothing business from store, home. autc. 

to 300 'k profit. Evor>'tblng furnished, 
Catalog fraeJ Portnoy, SGa^AL. Roosevelt. 

Chicago. 

MAN Wrinted to supply Rawlelgh's 
hoLUiCbold products to eomumers. we tram 
and help you. Good profit,!! for huatlara. 
No experience necessary. Pleaaant. prol- 
liable, dignified: work. Write today. Raw- 
Icigh's, Dept. K'53-PPM, Freeport. 111. 

BUSINESS Proposition: Rasllveiing mir- 
rors, autoparts, refieetors, making ehlpped 
glass signs. Write. Sprinkle, Plater, 12S 

Ma r lon. Indiana. 

blSTRIRUTOR^ Want^, Our products 
niit dollars In your pockethook. □. Hcm- 
ingway, Qak Kn oll Road, Natick. Mass. 

MARVEIXJU3’ New toy. Big IQC seller- 
300^1 profit. Write immediately. Sample 
free. Send quarter for packing, maihne. 
Ocncral. Supply Co.. Dept. fiiS-PM. Piqu*. 

Ohio. 

600 PROFIT Wltll new perfected (ma') 
quick'ftctlon. no flint, Automntic ga-i Uehc- 
er. Retails 2&C. sample 5 e_ New Methckl 
, Box PMG-71. Bradford. Penna. 
AGENTS Make big profits on food 
products, bargiila deals. Low wholesale 
prides. Rush name- for trial ciutfit offer, 
HO-RO-CO. 281C1-R D OdtCT. St. LOUlS. Mb. 

MEXICAN NOvcltlCa ! HM) -300 •'i profit. 
Free particulars. Samples lOC stamps. 
MarquCE-PD, ApariadC 1 17fl. MexlOo CHy. 

GOOD Eyesight Without fflftsses. No 
drugs. Representatives wanted. Particu- 
lara lOc. Arthur Jacobson, Upsala. Minn. 

PROFIT. UEjdcrnlatlc guaranteed, 
&tlck-on letters for windows, offices, 
trucks. Large sl^es Ic. Easily applied by 
agents or customers. Free samples. Mod- 
CFnlstl C, E-3 0 Qj Lincoln, Chicago. 

DAZZLING, Sparkling. 5 color match 
books sell On sight. Big OaihmlssiOfife. 
■Bonus plan. Write today! Perfect Match, 
a-ll, oak p ark. HI. 

AUTO Butk'UP light. Powerful. autO' 
mfttlc. Belts t2.S5. Sample, ti.P6 propald. 
Give make, year. Century Products, Box 
157. Ra cine . '^s. 

PATENTED Leather keyca.se glvca right 
key without look lug. samp] os throe styles 
25c Wnreer. ICl] W. 7?, New Vnrk^ 

SELL Etched motal, llle-tlnle social se- 
curity cards. Earn )5.Dl> a day. cem- 
misfilon. Retain, preaent Job- William 
Hament, Gfi6 West Lexington SL. Balti- 
more, Md. 



EVERY Man needs shirts! He will glad- ■ 
ly buy from you when you Offer choice nf 
Od sizes lor Customized fit, huge aaleetion 
and sensational one year guarantee backed 
by 45 years of shin maElng experience. 
Half price offer CroatCS terrific valuw. 
Repeat orders give permanent Income. 
Blmply write orders. We'll deliver pJC^ld 
and collect. 'WorLd'a largest CufiCOrn Of Its 
kind. 'We paid over $100.(100 commissions 
pajvt year. Oet your share! Big cash com- 
missLons dally, bonuses regularly. 

EEpenence unnecessary. Complete self- 
selling outfit free. Write quick to Dept. 
134. Rosecllff -Quaker Corp., 1239 Broad- 

way. New York. 

PROFIT 33-1 /sr;- Belling liem.s every 
store, achocl prospect. Write for Itiforma- 
tlcn. 25c brings illustrated catalog. 

Service, Suite 1&50, SM So. Dearborn, 

Chicago. 

BALING A MP3, Movies afternoons. Wort 
Tnornlng; home, your own business. Intrb- 
duetory booklet free. Stamford, 3743-f 

Roadway, New Y ork. 

BIG Profits geiilng our guaranteed ho- 
siery, Writs ImmedLatety for free sample 
offer. Ort iz Qlaya , San Juan, P uerto HlCo. 

90c PROFIT Eveiry dallar. Year's blg- 
btsL Jnbney- maker. Bell "Go Sunday- 
Bchool- Church sealA." Be smart. 3snd 
25c for 12.00 worth and guaranteed selling 
phnM. Now. Box 153, Reading, Penna. 

AaENTS.DIBTRIBUTORa. To mall 
sample hertis and literature in thdr terri- 
tory. Establish profltablE trade. Bamplcs 
particulars free. Kendall Company. 155M 

Lake. Elmira. N. Y, __ 

F.^T Selling Christmas specialty. Big 
prof i t. Rat ex. Box 112 3P. W llming Um, DcL 
CHRISTMAS cards— 50 beautiful fold- 
ers, name Imprinted, cost you GSe, sell for 
Sl.OD. Also marveloLia box assortments. 

profit Samplea free. Write! New 
England Art Pu'bliahErs. North A'bd.ngUrn, 

S59, Mans. 

JO-BO^;- COM MINION Lsidiea', men's 
hosiery, underwear, alira. Honveretcea. 
!^btrtS. Bargain prlcen. Free outfits. Na- 
tlonal, 1 1.3 3 Bro adway , New York. 

EXCLUSIVE Bepre3ent*Uoii£ wnferreijl. 
Revolutionary faucet WAter softener. Lux- 

o-iorL. sausanto. cyirornia . 

FREE CALaloguc, r*zot bl*dea, notions, 
household spfHdaltlcs. Lowest Wholesale 
prices. Warxcnfelt Supply Cb., India n*P-. 

Oils. Ind. 

MILLJ^'B Certified formulas produce 
latest recognized products] Research mC4- 
senger—Money-mnkLng information, free I 

Miller , Chemist . Tam pa. Florid*. 

BIO PxufiUE Repeat btisIhcSj. Fast sell- 
ing necessity, sellz 2 oe. 25c. Bend SI. 00 
for formula, information, spy, 119 North 

Tejon, Colorado Springs, Colo. 

PROFIT With new products. Make, acll, 
repeat. Analysis. Research. Guaranteed 
formula^. Blgge-it catalog free, Special 
prlcos. leads, Gibson Laboratory, Chem- 
Is ts. 'B D .1I4 2 Sunny5ld e,__p hlcagp L 

PROFIT Up to mor;- wttn cur distinctive 
calling cards- 3ampl» free. unlver.ial. 
Orange. Massachusetts. 

1192— K, 'a 'WEEKLY Eafhinss. Above 
average, but maybe you are too! 3o5 mon- 
eymaking plana. Introductory booklet 
free. Stamford. 37G2-e Broadway, New 

York. 

Potato peeler. 9ell-i like wild. 
Peels, ahreds. alioea. grates. Saves hands, 
time, food. Samples sent on trial. Rush 
name. KrLstce, 107. Altron, Ohio. 

AQENTS: Surprise ChrLstma.s package 

modern metal toys— Train, aeroplane, etc. 
— Selling 15c to 50c oaDli — Sfic poalpald. 
Write immediately. W&W Toy Co., 13530 
Miles. Gl«v«|*nd. Ohio. 



BIG Money taking orders: shirts, ties, 
hOQlcrri undcrweaif, raincoats, pants. 
(jrexHes, etc. Sale* equipment free! Ex- 
perience unnecessary, Write Nimrod, 
4522- AH Lincoln, Chicago. 

MONOG RAMMING AUtomobLlca Peal 
money maker. ■Write for samplea. tnter- 
natlonal Co., Box 93fl9, Phila delphia ^ Pa^ 

"KEENErEpGER" Produced 7$fl spimjth 
shai'eg from one blade. Sample 
Kcencrcdgcr, Qblong, III. 

SUCCEED With your product*. Make- 
sell them, PormHlas, Processes. Accurate 
anelyae*. Catalog free, U. Thaily Co., 
Waablngtop. D . 

PERFUME Goncentratc. Big profits, 
quick (tales. Pleasant work tor ladle* and 
gentlemen. Pree carded odors. Feralan 
Perfume Company, 1231 Qllve^ Desk 12. 
St. Louis, Mo. 



CHRISTMAS Card box assortment* k!I- 
ipg like '■ wildfire. '' People who have nev- 
er sold a thing in their lives are reaping 
harvests with ouf tensatbonal 31 folder 
"Champion" Assortment. Costs 5DC^Sell£ 
for $1.03. AUo' amazing etching, gift 
wrappLuii;s. religious, humorouai ana every- 
day assorLment. Write IndAy. SAnlpl'ea on 
appro vaL Silver SwAn Studios, 230 Fifth 

Ave., Dept. 7-$, New York. 

SANTA CiAUS card ullu like pbono^ 
graph, speaks tho greeting. Merry christ- 
ms*r seit^aflenal adlar, Sampac i(5c. 
Talking Card Company. 4451 Irvlng Park 

Blvd., Uhioigo. 

STARTLING Invention— Pocket adding 
machine. NattonalLy adveitlaed 13.50. 
Wblrlwind Beller. Big profits. Baby Cal- 

cutaior Co., Box 11 IS, ChlCAgb. 

AGENTBr 3m*-ih gd prices E Santos Cof- 
fee 12c 1h. 4-OZ. yanlila Razor hlAdOS 
10 for ShgC. iPO atlcka chewing gum 12c. 
Christmas cards, 21 in box 14c. 150 Other 
bargains. Premiums. Experience uuncces- 
sary. Carnation Co.. PO. Bt. L CUlS. MO. __ 
DO You want agents for your proposl- 
tion? Vour ad In tl^la space will place your 
message before hundreds of men SOCklDg 
faat-aclUng pr-oducts. My folder “HOIV to 
Secure Agepta," la filled With proof. I'll 
gladly send you. a OE^y free. P. W. John- 
son. Manager Classified Advertising', Pop- 
ular Mechanica MAgazloe, 2Q<J E. Ontario 

Bt . ChLcaito. 

GlO Money applying JnllialS DO 
ihcbliej. Write inr particularA Afid free 
aamplas. American Letter Company, Dcpt. 

4fl. Dunrllcn. NeW JcMCy. 

BIG Money applying Initials on AUlO- 
moblles- Kaaleat thing today. FrCfl ESSl- 
ples. Also, sideline sAlesUien tor name 
platea and Uro cbvcr transfer*. “Raloo." 

I30fi Washington, Bo st on. M as*. 

500V PROFIT ! 6bld and colored sign 
Jettara for windows, D.fflGca 4 trucks, ftgna^ 
Auto monograms. Easily Applied by Agent 
or c uato mer. HeanltO, Akron, Ohio. 

AGENTB— TO mUl OUr UteraLurc. Ooc<ri 
profits.. Homo busiiieaa- Maywood, 149 

Fifth Ave., New Yurk. 

FREE Sample — AlUAZlng cleaner; abUb 
homes, laveras, everywhere. Big profit^ 
fast repeater. Betco, SWT Jrving Partn 

cmcftCQ. 

aOENTB: BEamping names onpocket-kay 
protectors. Sample Cheek With your name, 
address, 25t. Stamping OUtfitO, Emblcin 
Checks. ChMlS-f ertw, name platAE. Hart Mlg. 
Co.. 202 Degraw 3t., Brooklyn, N. Y. 

MANUFACTURE Specialties, hire agentd 
vourscir. Big money. Free Literature. Qll- 
tKu-l Supply, ii a7 -P Broad wa y. Hew Yor k . 

ENGRAVED N^e plates, numbeia, 
aigns. ate., Baally sold, profits large. Brett 

Bros.. lyiPEhro P, JMoas^ 

revolutionary Window cleaning 
tool. Quod Hmusokeepl ng approval. On! 7 
ten $3.25 aalei dally to hmuiewivoa. f*C- 
torica. schools, stores will make you 
$350.00 monthly. Carter Products COTp., 
frOD Front Ave., C l eve l and, Ohio. 

BIO Profits. Tlie perfect eyeglass Olcan- 
CT. Wondvirful demonsiTAtOr, Prevenlfl 
Steaming. Sample 15c. Bhurberg Uhem- 
ical. Hartford, Conn. __ 

GUARANTEED Gold leal letters for 
store and ofllee wJndoyvs. 3tW% profit. 
Free samples, MetaliLcCD., 43i^B N, Clark, 

Chlcaira 

A'TLAS Window sign letters. Large Sioea, 
penny each. Beautiful Ireo eamplas, Atlaa, 
TR 41 Halated, Chicago. 

WANTED — District purchasing a^nla. 
No axpcriencft or money required, Wrlta 
Purchaalna Manager, l7i N, HalsUcd. Chi- 
cago. 



IlfCEI-ORADE SALEEIiTEN 



B'ELL America's meat ComplOte line of 
bualneaa ncco&sillCS. Regular and novelty 
&Lze book matches, gummed labels, politi- 
cal Itcins. pricing secs, restaurant supplies, 
aalcsi^ks. embossed slatlOnCFy ShlpplTVg 
supplies, offlcc supplies, printed gummed 
tape, advertJilng pencils, thermometara, 
biislncSJI stlmulatora. holiday novelties, 
sensational line of calendars and girecllFiff 
card-1 at new low prices. Complete line 
printed business fco'mz and huntfroda of 
other fast sellers, ntidcrsell all competi- 
tion. Cash commisAlons advanced dally, 
extra bonus. Ekiscrlcnce unnecdwary. Com- 
plete sales outfit fFCc. Federal. av-2dx 
S outh Dwpifcinf$, ubicago., 

SALESMEN l UdllCOt $2.0D profit iTOm. 
ei'ory sofviee station and garage. New m- 
ventlcm revolutionizing Industry. Airpowef 
Col. Newton. Iowa. 
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AMAZTKQ Invi^iatJon cSoaes all dwr^ al- 
BUl(»matLCAlly. N«W oil principle, 
Easily installed. Ne^cr needs atterHian. 
Priced dollAira less than other checks. Un- 
limited ITiRrltet. -Horefl, nfflccs, faiCtOrici. 
Firee derriotuttrator lurnlshed vOrtefa. 
Kant-Slam, I^ept. E-62 , Bloomfield. Ifid. 

BElE Euslncss cards Sl.&O HiW-^tand. 
Byalness st4ltionery, UCma."! cardn. calcn- 
dflXE. bonk matches. advertlsinE tape, pa- 
per teWete, pencils . salea bcKiks . mbiber 
stamps. Free sales portfolio. 3S<r comm, 
dailv. Money makin; ftpeclais. David 
Lionel PriJM, 312 BP. Hamilton. Dept BC, 

Chicago. 

STATION ally Patronised Jor years. 
Bitnplesc, complete record bool:, full spcial 
SMU;irit.y schedules, ■with or witboul expert 
reparation, ledeial ineoide tnx return^. 
arrest prodEs. Federal Income & Audit 
Bystem, Inc., HOfl Q Street Northwest, 

Washington ^ D. C. 

loM SPARS Time salesmen wanted by 
largcit nurseries in world, nejirly Hi ycara 
old. HcftUhtlli autdoor work. Cn&h in- 
come weekly. Many making ^Q.DO In' week. 
You can 4 p as well. Mo cash or experience 
needed- write quick lor free sales making 
outdt and weekly Income plan. If you 
can't sell, buy Btnrk trees. Write for cata^ 
log of blfftlest cmalttr trees, shrubs, tdeejs. 
etc. Stark Muraerlea, Box Loula- 

iana. M g. 

SELL’ CandidateSl No competition, Un- 
aHected by ''recession.'' Most complete 
line of aulo-ajgns. pCSterfl. novel ties on 
market. Also Investigate our new Art-Plai 
line or tlierniometers, silhouettes, mirrors. 

Ad-MOV-CO. Newton, ^wa^ 

CHRISTMAS And calendar bargain!il 
Catalogue free! TweiUy-one piece ooKes 
iBe: twelve pieces sc: flfty imprint loidera 
SSo. More prdhts! Eia-'^lsr sales! Etlkp, 
43& N o rth Wells, Qhicaao. 

MOST Popular air yaeunm car cleanee 
pn market ST. 95. Superior to $75. OD clean - 
era for autca. Bccman Co., Ek-nvet. COlO. 

MOR'EI Than IH'.f- profit selling Domin- 
ion Ribbon RoneWer to ei'cry owner Ol 
l^pewrlteia, cash registers, adding hia- 
chinn.. etc. I>DmlniDn Specialties , DJns- 
more. Bask. ^ 

EARN Big money aeTlLng social aecurity 
bronze platra, Send 15 cents for brdiuta 
sample. Bund & Company, lue., 3111 Or- 
leans.. C hicag o. ^ 

SALESM En! Dialribu Lots — Mo" items, 
brushes, mpps. Marvelous magnetic turush 
ckccLs vacuum cleaner, big prohbs. Meway 
Bniah^Co., Ha rtf Co nn_. 

$$0 WEEKLY Poasiblo from start plac- 
ing oatiohally advertised counter c&rd 
goods with atpres. Chance to double earn- 
ings in few week.-:, Mwt unusual aslling 
opportunity In wholesale fleid, Pernianent 
connection. World's Producta Co., Dept. 
IIIP-A. flpejicer. Ind. 

POPCORN Machines, cartnelcrtsp, crisp- 
cites, cbeeae coat, potato chips. Lone 
Eakitw . aoas-L High st.. S pring field . Ohio. 

MAKE More money! Selling li line no 
one else has I New aad dJilereiil radios, 
quick selling olectricaL applJancee, attrac- 
tive mft Items. Write far new catalog. 
Hart Prnducta, 165 West Jackson. Chlcagn. 

make Hie daily promts aelling Top Qual- 
ity Advertising Book Matches. Low prlcea. 
Ex'pErLcnCc UtmcCcssaryi'. Full lime prpflta 
unlimited. Free salea kit. Zipper case of- 
ler. Match COrpOrntloti of America, DepL 
E-11. 3H33 west 4&th Place. Chicago. 

BIO ComnUoslon selltnE celluloid pricing 
ttckela. metal shelf mouldJna. menu cov- 
ers. changeable algns. celluloid advertising 
buttons. P. Pridng PreRS, White St., 
New York. 



BhUBH Salesmen— II you ever sold 
brushes write for nur money making prop- 
er Itlun. Donald Brush Co.. Dept, P.M., 
Camden, N. J. 

NO-CORO Deflmtely insures automo- 
bile baCterieF; against corrwlon. PlftoO 
tiireo color display cards service, filling 
Kta Lions. Big pi-onts; exclusive territory, 
r?o-Co-Rg Company, Oakland . California. 

SALESMEN: Agents. Unlimited money- 
making posalbi li ties selling our high-grade. 
guarantEcd line of diamonds and WOtchfl. 
No iUvcStm.cnL, ho oompetltlon. Cash com- 
ml.5S]4ril dully. Protected territories avoll- 
nble for ambitious, alert, re&pomiblc boIes- 
men with IoHowLuk, Write today for in- 
formation. R. A. Preiui, inq, , Bansom 
street, Philadelphia. Penna. ^ __ 

SALESMEN. Mall order men handle line 
mimeograph supplies. Big commlssjqp., 
Ecqnom agr aph, 3£l West Adams. Chicago. 



FAST Selling hairdressers' record eys- 
fem, £0':- Dommiasmn. Bgl Boylsloci 

Street . JBcflton. 

EXCELLENT Opportunity selling our 
complete line of brushes, largest commss- 
jlons. Write lor sales plan, wjre arip 
Sanitary Brush Cumpany, J3ti0 5th Ave., 

Nt'W York. 

GEE Our advertisement under Agenta 
IVanlcd for free money- maklne outfit, 
RoseolUT-'Quakcr, HToadway, Dept. 

I3i. New Y ork _Ci ir^ _ 

SALESMEN — Managers wanted In every 
city, ^etl all busincas, professional men. 
No dull scELsOns. Big profits] Eayers Sys- 

tem, 2fl05 ShcEBcld. Chicago. 

TIRE Accessories. Guaranteed ID.uuO 
mile Tiger Grip Tiro Patch, and complete 
last-scUine line auto accessories. Bales - 
mcn-dlstributors easily make up to 175 
weekly, and over. Protected territory. 
Economy Rubber Products Co., 64G Buik- 

hardt. Dayton. Ohio. 

AUTOMOTIVE SiLlasmen! Distribute 
auto prckluct needed by millions. Up to 
profit. Information free. Thermo- 

Works, Pepria, III. 

205 "HECEgBION Flap^'‘ — opportqnitle!! 
to mako up to $75 weakly, today a condi- 
tiun.s, Introductory booklet free. Gtam- 

ford, 3~S2-g Breadwuy. New York. 

BIG \foney Laktng urders; shirts, ties, 
hosiery, underwear, raincoats, pants, 
drassos. etc. Bales equipment free! Ex- 
perience unnecessary. Write Nimrod, 

45S J-AP Lincoln. Chicago. 

SELL New HOifAfiOEl portruiU. Bis prof- 
its. Lowest price,s portraits, frames, cat- 
alogue free, ULCture-Xian Friedman. Dept, 
&JB CtrtTtel.ia^ Chicago. 

balebmen— S ell calendars, complete 
line, all sl^s. including lunibos; beaulifu:! 
subjects. Samples Ireo! FleuUng Calendar 

Co. . 653B C ottage Grqve. Chicago. 

NEW Specialty— Sells every business and 
ptofcsjil&nal man. Pour (i5 salas dally pay 
£^80 weekly, farrell cleared over $L,0au.D(l' 
monthly. Write, P. E. Armstrong, Presi- 

dent . Dept PM. Mobil e. Ala. 

qdaranteed Gold leaf letter? for 
aturo windows. Free samples. Liberal ql- 
ler to car owners, Metallio Co.. 4$a-A n. 

Clark. Chicago 

MAKE More money with Red Comet 
Automatic Fire ExtlnBlilShers. LOW price. 
Proved seven years. Splendid sales outfit 
Irce. Borne SMd lerrltory open- Exclu- 
sive. Write quick. TP4 Red ComEt Bldg., 
Llttletun. Colo. 



IIELT W ANTEfJ 



W'EaR Fine hONc I send Without cost 
with outfit while takinn orders for amaz- 
ing new hosiery. Replacement guaranteed 
against holes, snags, and runs. Rush name 
and hftse site. Wllknlt, Desk 31- K. Green- 
field, Ohio, 

EXECUTiVES^If you arc no-W Mrningf 
over $2500 yearly, can prove it and seek a 
promotion or cniinge, our strictly confi- 
dential service, hiding your identity, lo- 
cate* higher-bracket salaried openings m 
your behatf. write fully Executive's Pro- 
moClon Bervlce, 2D$ B-st. . B.E., Washing- 
ton, D. C. iNotet Sales agents wanted.) 

INSTRUCTION — Obtalnlug posJUmui, 
homework. F'ree offera. Henry, laS-B Lex- 
Ington. Nea- York. 

EXECUTIVES- Tvel US show you how to 
get high clas.s salaried employment fitted 
to your training and oicpcrienee. Execu- 
tive's Promotion BervLcc, 34H) B-st,, S, E!-i 
Wa shin gton. D. C. 

STEADY Work — Good pay. Reliable man 
wanted to call on farmers. No experience 
or capital required. Pleasant work. Home 
every oigbt. Make Up to 413 a day. Won- 
derful new prapQ.qltlop. Particular? free. 
Write McNcss Co.. Dept. Preepartr 

Illinois, 



EDUCATIONAL AND INSTRUCTION 



PENMANSHIP. Finest self-iiuilructor 
lettering text 25c; 12 superbly written 

cards 35c; variety beau til ul sample* lOe, 
Courses oltered. Portfolio free. L. H, 
_HausaiPj_ Enapor^la.jK ansjMj 

FOR An extremely profitable lifetime 
businesa. operate a ooUectlon-crodi t Agen- 
cy. Free f aider. Cole Aaspeiates, Syracuse, 
N. Y 



BECOME Practical scientific investiga- 
tor. Modern, illustrated course. Thorough 
tralnlne by former agent U. B. sBorct serv- 
ice. Particulars free, internatlpnal Bcoret 
fiervi.ee Institute, PM-115. Hoboken, N. J, 



BLUEPRINT Reading taught by mall. 
Wnte BlueprliiE Rcadlhg Institute. Dept, 
A. :^x 5662 Met ropoiiUn Eta., Las Angetcs, 
CHEGS. Instructive. Intereating. Par- 
ticulars free. Chess Thoughts, Pearl RJv- 
er, N. 5^ ^ _ 

INVENTIVE Minded cm become inde- 
pendent. Explanation free I D, Hlefbee, 

Cantu. Cttllt. 

isONGWRiTERg wanted, instruction 
bonk frfiE. Song Bureau, Dept 44. Salem. 
Ind mna 

ATTAIN Mastery! Neivpu.’iness, lear, 
■worry! Psychological ins truetions. Liter- 
ature gladly mailed. John A. Sngluhct, 
EOI 335 , IroPWOOd, Mleh. 

MEN-'WomeiL Get U. S. government 
Jobs. SID5-J175. Prepare Immediately for 
examinations. List pOGltiOns. free. Write 
today. Franklin Institute. Dept. C3, 

Rocn.e.qtfr. N. Y, 

UNEMPLOYED? Discouraged?’ For rcT 
S5il(i try our job getting methods. Write, 
Employment COunscllurs.. Box 13S3-K. MU- 

v^ukje^_WlS^ 

AETROLOOY Taught, Personal help, 
Materln] supplied — free-will offering, Al- 
bert Walt, 213 Cranaton fit-. Providence, 
R. I 

LEARN Electric arc welding at home, bv 
experienced welder. Free partlculara. 

Rqv Anker man. Wapakuncta, Ohio . 

LEARN Ekllled trade. Practical ihstruc- 
tloh, twelve trades. Learn by doing, in 
trade school not operated for profit. Re- 
quest bulletin M. Ranker! Trade Bchoo!, 

^ Louis. MO^ 

BALLRtiOM Dancing lastruetEons jl’. 
Bax 6fl, Bta. W, B rooklyn. N Y. 

1,EARN Alternating electricity, Material 
rfisiilt yeara Industrial teaching. Profm- 
sional engineer criticizes problems. Write 
Howar d Batt, Westfield. New Jersey. 

AD WriLinK pays. Learn a'tliioTne^^^Ohiy 
ad writing course by actual head af auc- 
CeSsfUl advertising agency. *? lessons, xup- 
]>Lenienlj?, 6fi,004-woid, sElf-teaohing man- 
uals— $12.50 covers all. fiend nioney—or 
write today. Romcr Aducator Bystem, 
809-0 Thirteenth St.. N. W., Washington, 

D. C. _ 

LEARN Radio in yuiir easy-chalrP 1 big 
book teaches you eiveri'tblng about radio, 
electricity, sound, telcvislan, cathode-ray 
tubes. Ghlrardi's poikular quEek- training 
'‘Radio PhysLcs Courae." iA Comolcts, 
Free cireuiar. Behranz, Dej?L APM-llfl, 

45 Aster Place, Hew Y ork. 

"THINK And Grow Rich"— Tell howl 
as. 53. atam ps. Buch an , Al pha. Minneso ta. 

WIN! TTiaught control exercise builds 
amazing Confideiicc, conquers hod habits, 
timidity, fear. 500 coin, Joel Widmer, 
Webster Groves. Mo, 

IF You like to draw, sketch or paint— 
Write for talent test fno fee). Give Age 
and occupation. Federal Schools. Inc., 

_Dvp t. PM Hfl. Minneapolla. Mini'L 

du&TOMS, Imni Iff ration, investigator 
civil service exantinatlons peitdlng. Start 
$2000 yearly. Two complete exams, an- 
swer^i, 41.10. Pergande, Publishers. Mil- 
waukee. WiS; 

BEORET Investigation, Experience un- 
n-eceasary. Detective particulars free, 
George ?7agncr. M-B64D Broadway. N. Y. 

PREPARE Fop big Job.i. DraTtinK for 
diesel, welding snd atreamliniiiB: blueprint 
reading. Manager. lOAO-A, Kimbark, Chl- 
cag e. ^ 

MQ'I'HERB Use ycrur band^ iri^'-chnnical- 

ly. Help keep family well. Circulars eent, 
Murray Pubhshers, 4G3 Douglas, Elffln, 

HlinaJS; 

IP You arc unemployed or dissatisfied 
With your preaent position, earnipgs or pay 
check, and believe our investigation Will 
disclose you as honest, moral, upright, en- 
ergetic Alld Of average intelligence, w'ritc 
nt once, giving your age. present occupa- 
tion and post experience to The Modern, 
Bclf^ntlfic Extension Aid, Dept. A, Box li4, 

R o eh^ ^r, New York. 

WATt^ Repairing is ataady profitablQ 
Work. Experts always in demahd YOU can 
learn. Watchmaking trade at home, eparo 
ISmo. New orlgirial Instruction gysiem, 
Script engraving Cduise Included- Write 
for free details today! NBlson Co., Spi'O 

^Manhattan Building. Chica go. 

M'aILE More money. G'Ct a U- B, ff^- 
crnmSnt job. Gat our new plan for ob- 
talnitig one — no obligations. Ago IQ-SQ, 
Write Ozment Instruction Service, lOi, 

St. Lou is. Mo, , im - medlately. 

LEARN Auto mechanics, body, repairing, 
welding, electricity, rclrlgeratlon. Diesel. 
Stci'1 aeon's, 300SA Main. Kansas City. Mn 


































46A 



POPULAE MECHANICS ADVERTISING SECTION 



UAS3A0£. Hydroih(r»pF. dletetl«. 
dtueliF-53 UierapeuU«i. chlrcpody, tauffht 
by tnhjl. Evans CcrrcspoadcbCC Schwl, 

M OTit somerr. Ala. 

OOVT JolH Start tl3SQ-»3104 yfsr. 
MetL-womep aae 18-5(3, Fsrmar tsiminer b 
leattri method helpa qualllj jau. Partic- 
ulars. Itse Jaba iree. Write IbdaF. Patter- 
son ^hoof, 9C U:ErdantUe Blctf., Rochog- 

ter. N, V, ^ 

LEARN Macblnlst trade, tepl, die mak- 
inir. Autom&lie and hand screw maemnea. 
Modern shop methCKls, Actual WOflt. Jobs 
opfn ror trained ruEn. EmpiovEnent nelp. 
ifluatrated twotlel tree. Allied Screw Ma- 
dune Co,. -SCI Lake St.. ChLcaeo- 



CAHTOONING. tOWMS RCIAL ART. 
SUOIVC.^PLD WRITING, SIGN P.AlNTTN'O 



GOOfTT Cartoon Jdeaj. — easy! GlmmaUC; 
JS-C. Car tOOiipmart, Bojt lb3. WL'it pahn 

Seaclt . fja, 

CARTOONING. Lftterlne. etc.. 48 Les- 
sors, SDQ j|lustiatlan£, Including practice 
iLheata. pens, pencils. DrAWinff^t crltlcLzad. 
tl-00 pcmplete. Atleu Sendee. lT9ft E. 

l(30th. Cleveland. Oh io. 

SXtTDL'NTS. PralcMiDnEils, modern arript 
lettering churls. TF-'O vg-lnineH, f3.ao. 
Samples. 3 eellts. Stein Studio.'!, Piatlrcn 

BuildiBg, New Vorltj 

DRAW Instantly wLtbauL 
in a Mur-O-Graph. Make steady ineome 
drawing for artverttser* *. We show you 
how. For complete details write Mur-t>- 
Graph Ce.._&PX 42i0,-^ Dallas. Texas. 

ARTISTS I Bell I'our dra^'Liifs. CArtocna, 
designs: Ostabllsn paying sttldlo. Tfundredj 
buyers li&ted: 8JS.07S.OO prlsea; illustrated 
JmtrucClve articles produce success, bigger 
mQnoy+ RegulBi 2oc sampCe lOC. Artist. 

3S0 Doty. MadlitOn, Wisconsin. 

CHALK TRlka, Laugh producing pro- 
gram, Catalog tOc. Baida, the Car- 

t(JPTlist. Oshkosh. Wlsoonaln, 

CARTOOKIHOriaicetChlng. etc. 4fi tea- 
Bona, dw Jllustratlciiu. Including drawing 
ptper, pena. penclia. tl.og complete. Fraba 

Service. Poplar flluHj_^flasourJ^^ 

PER And iht ilhutratloos for cataloiriie 
and gcitL-ral prlncing purpo&aa aE right 
prices. High grade work. Heraldic 9tU- 

dios, 1914 Oakdale AVCflUC, Cl1lM.F0._ 

RARN caah incocne. Cop^lhg dhd dUDll- 
eating simple cartPOlU IDF idverUseFi. 
3-M Srirlce, Argyie, Wia. 



PLATS. STORIES, HI ANXlSCRlPTS 



WRITERS: Former utwjpaper. maga- 

line Editor Will odR, revise your manu- 
script. SI. Predertets, S44 Eighth Avemis, 

New York. 

SHORT Storiea und novels rewritten and 
typed for rnarltctirig. Weltoa TUiney^ 

Wlnniboro. TesM. 

feOWOWRITEHS Wanted, write for fr« 
book. Bong BurcaUi, Dept. 4E, EaleBl,, Lnd- 
"'^SHOBT StorlM TCi'is«(, typewritten, 
marketed. Hursh. Boa F-1D13. Harrisburg, 
Peppa, ^ 

■ 'evertman^s Legal Manual. Authori- 
tftilve advice, Si.oo, Popular MechBulca, 
^flQ E. Ontario Bt., Chicag o. 

'stories Rewritten, marketed, mirie- 
tln free. Thomas L. Ppwla, Liber tyvlUc, 

lliinoiB. 

WANTED, brlglpal ppema. aongs, (or 
Immediate consldcralfOn. Send pOCms to 
CoiuinbEan Mujiic Pirmuhers. Ltd.. Dept. 

BOB. To ro nto . €an- 

POEMnwrltens,' sbogwrltera.' Seiid Far 
iree Rhyming Dictionary, Sangwritera' 
O-nide. Submit best paetnA, Enetodlea totlay 
for bonaflde, superior offer. MMM Stu- 
dios, Dept, 33H, Portland, Ore _ 

"■ BTORiEs' RBw>'ittb'n,“'critici3t«l. ryped, 
marketed. Plots lurnishad. Holland. Pox 
3104, Houston. Texas. 



ADVERTISING AGENCIES,. LETTER 
WRITERS, FOK ADVEATISEBS 



LEARM Advertising uulckly at home. 
Eaay practical plan- No text boOka. Com- 
mon achcPl educaUon sufflcleni. interest- 
ing book let urtd requirements fret. Page- 
Da vl* School of Advertising, 30D1 Miclitgan 

Avenue, D ept 3433. Chic ago. 

ADVERlfsINO Placed ntl magazines, 
newEpapera. radio. Lowest rates. Free 
service. 64 page rate book frnjo- BakCf 
Advertising Agency. A-18B w«t Madtaon. 
ebJeago. SuebEESors to Ankrum. Eatab- 

Ilshfd Sa ypnra. 

34 wGhds In IDO weeklies £4.g8. Dar- 
nell Agency, Jackson, Tenn. 



MAlL-ORDflR Ad reaching l.BM.MO 
families throughout United EUate^ $15.40 
Inch. Newspaper, magazine, ratebook free. 
Chicago Union Agency, 20- P West JaelcJonK 
Chicago 

30 WORDS PriELbEd 10,004 advertising 
drculars. dlatributed to mailorder buy cm 
SJ.4M). PartiCnlarf. Dob Lcr Ak^iatl», 

^ox 845. Little Rnck. Arka[jsas,_ 

BA R,d AIN— Fifty words, 20,000 M.cT 
magakinea 58c. Inch 7£o. Three Insertions 
price Pi two. Parker Publics Lions, Prlet- 

boro. Ont.. Canada. 

INCH Display advertisement 3D maga- 
linai year (24, Wood's Popular Services, 

Atlantic C it y, fN, J . j 

ADVERTisE: J4 Words in 250 newspa- 
pers HD. LUtB freo. Advertising Bureau, 
*fU3-C Cotta ge p T ova, Chicago. _ 

FREE — New AdveTEiacxE Rate Guide. 44 
pftses. includes everyitilng. Lowesc rates. 
E. H. Brown Advertising Agency, 14(3 B. 
I^ai^ri). Chicago. 

DIHECrr-MAILT "Advertlfa-ing' 'aervic™; 
salez letters that tell. Malll^ Ustd. 
Omaha. List j; Letter C-o., Box 2173, South 

OFFiaha . Nglbr. 

LEARN To write odverLlsing by stuping 
recenL issues of iho Advertising Almanac 
— three dollars each with free Fnudy In- 
struction ahecta. Each issue contains s+v- 
eral hundred advarUsemiutbi. 
toT department store advortisipg writers 
and all siudenta of ad ver (Rising. Advertis- 
ing Almanac Bervleea. Ine., 330 East 4&tli 

Street. New Vork City. 

advertising Placed; Any publication, 
anywhere. Copy written. No service 
Charge. Free rate guide. Le Draiuj Agen- 
cy. 34 West 33rd fllreet. New York. 



BUSINESS gEHVlCK 



CHICAGO Mail addreas (1 moiiihly. Your 
pexannal, busincu mall forwarded dally. 
EstabilSlied 1919. General. 3*fi West Wash- 

jngtjtm . 

WHERE To buy anything t W« roproKiit 
whnlaaalerE. manufacturer!;. (Special dbt- 
COunLa to 5Q''I . Universal Buyers Service,. 

Lakewood, New York . 

WABHIftorOH, D. C., mall afldreas; 
business. perF^nnl. VOLif uulil reforwarded 
daily, Hawldna Mail service. 817 Four- 
teenth, 



UUBBER STAMPS AND OFFICE 
SUPPLIES 



ORIGINAL. Cushion mounted. One. 
two llnea 25c; three 35c; lour 45c. Faeslm- 
lle ifigtiauire tl.50, stamp Works, 814 
Bradley, Peo ria, UUn o.U . 

“AVOID." ^'Fraud ordera," “25 lesson 
couroc! in mall order gelling.'' 49c, Rich- 
nfd DeLOhg'a. Battle Cteek, M lCh. 

3 LINES 3De. Cushioned; 2D90 busln«g 
cards (i.SO, Advance, FCw aukce, W lA, 

NAME. Addreaa, 2 lines 25e; 8 lioeg S&e. 

stamp Works. Auburn. Nehr. 



CUSHION Mounted one- two lines B5e; 
three 35c, 103 letterheads, ]<m envelopes 
gi.DO, Hauet Presa, 1314 Pord. Ypungs- 
[•Qwn. Dhlo. 

3 LINES 23c, 3 Lines 3Ac. Stamp Works, 
Centerport. N, Y. 

ENVELOPES— I, CKH). 41.73! l.OM, 

ID't. S2.85; KH3 sheets carbon paper, tl.50. 
Frepnid. "Everything for the ofnee." 
^baiin. £q 3 Main. Evanston. Ihinola. 

NAME. Address. 2 fines iie; 3 lines 35e. 
Stomp W'orkfl. Haatlnga. Nebr. 



TVPEWRITEHS, UCPLTCATORS, 
OFFICE DEVICES 



typewriters. 33upUcators, mum- 
grapha. Write for free ||at ofP.ee machine 
bargains. Bavg half, Pruitt. &18 ^ultt 
Bldg.. ■Chicago. 

INCREASE Business now. -"Exceiio- 
gtaph" notary stencil Printer reprints 
thoiwemdx everything you typewrite, hand- 
write. draw or trace. Colors. SIS. 75 to 
S44. Tefms. itluatrated Uterelure free to 
business or prafexalonai men. Pittabtirgh 
Typewriler Supply. DemrLmeat K-2. Pitta- 
buTgh. Fenna 

ID'S' DISCOUNT. No down pflyment. 75e 
weekly. Nationally advertlied portable 
typewriters, n riding machines. Booklet. 
Roekaway Typewriter Service, 1985 White 
Bt, . Far Hocka way. New York- 

RIRBONS. CarbotiE. rubber stamps, of- 
Ace supplier. RoLli Prlutlng. Jamaica, 
New York. 



NEW S3."$ Automatic adding machine. 
Fully guaranteed. Bas^aett. Box 392-K:. 
AltadCna, CaElfornla. 



t'lIINTlNt;, Mt'Lt-IGBAFHiNG. MtMEO 
GRAPHING, GUMMED L.ABELS 



HAMMERMILL Letterheads. 3D0. 0^.il£ll+ 
any tPlPr jinper iind Ink, 4i.4l pOdLpaliL 
Free parliClj]i4irs. Woodruff'e, aiTA Lewis, 

Dutuin. Miim. 

' IQilO ENVELOPES (1.B&, 50DO, *7.75! 

PoaLpaJd. Samples. Direct 4S0 

Ca naJ. N ew York. N. Y. 

13$ POND Lvttprhpads with cnVetOpeA 
51.00. Harhan Press, 5SJS George St., Chi- 
cago . U_[. _ 

IWO BOND Ell vciapea i'l.Sl fiimt 

jilej, Fp ]d. EJ tr. ^'PQd Place. O hio. 

230 LETTERHEAD.^,. 350 EuvelCipCa. 1M> 
Cards. *1.95. Reminder. Monroe. ‘Wlseuri- 



51, Do Each 25U Let[,erheads, envelopes" 
sLutemeuD. Postpaid. Allen, Fort Ed- 

wa rd . N. Y. ^ 

"" lOM 3sa CIRCUI,ARS 45c prepaid, 75 
words. Richard pelamg, Rattle Creek, 

Mklu 

5*0 LETTERS MW lU graphed exactly m 
if tj-pewri Lten *i.70 (20 hnes-j MuIU- 
graphers, Ashland. Vlrgmla. 

COMPLETrH 20 Fmc printing price iisL. 
3c. Nixo n. Stevens Point, WIbcodsIjl 
51 . M POSTF AiD^l 23 “ &\^x 1 1 Letter- 
heaita and 135 ttivriopta. BCnncviile, frol 

West RpQsevflt. _ PhJl^elphja 

LABELS. Quafity. Value. Price iDt 
free. Keelcrprlnt, 423 7- W Cermak, Chi- 
cago; ^ 

For free circular Oh how we dOIl 
print your uamDhlets. Hatdeuian-JulLm 
Co,, Fa m phltt Desk P. Qlrard, Kansa s . 

lQa*~3x$ CmCULiARB Sl.OD; 8k9, (2.041 
prepaid. Uniqu e Print, Paducah, Kj. 

RPECfAL. SW LetLerheads and S*d en- 
velopea 53 DO. 1000 each 44.73. Bond paper. 
Postpaid , Hustler, North Saiem, Indiana. 

CLASP Eavclbpea. 10* aGsorted Includes 
33 diJTerent SLiiCS. adVerLlSed brand oidy, 
*1,00 uostnald. General Envalope Cotm- 
p aiiy, Boston. 

^1038 pricelist . Portfoljo Of samples 

rrt;>e. McCaU Preaa, 133$ Bouth 27th, 

p mahA. Nebr. 

LBItERHEaDB, Envelopes, stateinenta> 
order blanks, eto. Free cstimatea. Johq.- 

fi.pn_and: Lee, Fort; AtkiPsu n. Wls. 

l*M 0x9 ClRCijLARS 53.M. Each actdl- 
tional UiOUsand ll.OO. Edward Hutter, 

Tioga, A VC.. Kingston. Fenna. _ 

12$ Each Letterheada, envelopes tl.OO. 
1*00 business Cards (J.OO. Tucker.. Box 
Indlan apoils . 

PRINTING? Lowest prlOEn, samples f res. 
Ch urch ill. 4314 So, Saiina. Byracuse. M. ¥. 

FHiNTlMD Cuts made; rtnral quality; 
tins (ilne-ll S1.S5. (I* 5uuare inchwV; h.*lf- 
tonsa; Electros, mats; artlsV. free price list. 
Riteway, 1486 P P Broadway, H evf York, 

IW CHR1STMAB Cards, name printed. 

Hamilton. *341 Mcadf, Ch icago. 

1040 2 i^LOR Business cards. *1.9$. 
Statements, letterhead^ (1.75. Simon. IS14 

W. Sana Btreet, Chicago . 

kfAH, Order dCAlcr!il ClrEUlara gl.4o 
1000. LeLterheadH.. enveMpes IM, 41.25. 
Sample imprints. M. WltMh, 1724 3t(mroe 
Street. MadiaOn . WLscanaln. 

(3.25—1000; L^TTEitHEADeTEhVe^^ 
statements. circuLaii^. Samplcn MldWc^t 
Printing. 5J4P Huron . MinneapoHa. Minn. 

PERSONAL Stftlifl-nery bargalii— Fifty 
Sheets and 23 enveiujwa printed. 25 ceMi; 
or nrty cards.; cciir, Beasley, 9*4 Ray Sl., 

Stapietim. N. Y. 

■20* LETTtKRHEADB And envelupes. 

*1.50; 500 each. 43,40; lODD Cither, *2.K. 
We print anj'thing; sampLea, qubtAtiOha 
free. Natlnnal Printing, Cape Girardeau, 

MiMqdrl._ 

LABELS — All kinds. EaUmates free. 
Artei 'alt Label C-ompany, Asheidlte. N. C. 

1000 BUSINESS Cards, postpaid, *1,00. 
S^t i^etba Print, 912 Towne. L ag AngElea. 

iixK} iNVOiCLS, Letterheads^ envelopes, 

$3 (5; 5504. e* 5*. Oood printing rcasqn- 

flble, Lonelin, Paulding. OhJn^ 

250 05^x11 LE^ERHEADG (1.00. MO 
6^4 EnVElnpes *1.0(1. Prepaid, victors 
Print. Barter, N. H. 

100* ENVELOPEIB, Letterheads , $xg cir- 
culars 12.75 postuald. SucLal security card 
engruverl lifetime bronze plate with case 
2$c. Duico, 324 Pitt St.. Pittflbtirgh, 31, 
Penna, 
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100 BOOKS Persojial motcheH prEntcd 
\OUr addfesa. Only (l.tW prf'piid? 

Order dir-ect Iram this EbdvE:rtiseaicuL 
Sanrtersdni Mstch Cc. . Ottawa. Illinoia. 

IVQO SxD CIRC OL ARB. LcUcrhc'ads. eH' 
velapE'S, nostctirds. $2.96; EDOO. £9.4E. All: 

Krlntine- rcssanaUle. 5ftmj>les. Oowlprint, 
arrlspiitiur^. Va, 

50U ericKEita. r^i 2 ic, jfidc 

lahela. Colt's. SptCiejiFd, M O. . 

600 ^ 4 x 21 * FOUR Ulna puminad stktera. 
g&e. Mtnita Fflttt4^ry. Sa g] pa w, M ic h. 

E.P0d^&x9 oiRCULiARa S!>.Q«. H»mnt«n 
HjlJji Ho, l^aade, Chlda^O. 



PErNTING OUTFlTlil aNU ilUPPLlES 



PRINT Your own cards, itatloner?, cir- 
culars. adverLisinB- Save monev. Easy 
rulfj rurnished. Print for others, hly prof- 
its. Junior outfit job ureases til 

S . bet alls free. Kelsey PreiSOS.. E-ll, 
»^en,^ Conrt. 

HAKD Ptc^. typie jind romplete prlhtenFS' 
EliPUtl^. Advise equipment yuu need and 
we quote prices; or aend stamp fur catalug. 
P. Pelffar. 14-0; 6 CdlumbEa St., Newark. 
W J. 

Small Printers: Oet free list shop 

k)nfes._ OgP's. JTampa,_^q]i^dii. _ 

SPECIAL— One font H point Eort&Tvl 
shaded card type Cnaw'l and lt!it of type 
barffaiiu ^^conaloundry , TlSI Cdn- 

^tpince. CLicaf^o. 

PRESSES. S7.IM) Up. Tj'pf. SUpplLM. 
L Ut3 5c. I.audia, Riehland, Penn^;^ 

STOCK CuLi «c up. Calalcw iDe. 
OrcKor's, Ttl'N Main Street. Believille, 
H. J. 

llAROAlNa. PtbSs-m. type. List 3e. Ei- 
chanEE D-la, 33 Qrietit. Meridcti. Con n, 

BAROAINS — Pres5€3, type, suppltas. 
Bend &Lamp. 169 Harvard. Cojnbrldse, 

Uftss. 



PATENT ATTORNEYS 



PATENTS— Before too heary an outlay 
of time Or money is made on an Inveptlon, 
Q search of the Patent Cfflco records should 
be mado Id dElOETiianc as nearly as pos.sible 
W'hetnor or not fhd saiud idea has bdeii pac- 
elHCd bnfos-i^. The Ct^st of this search is 
small, wiiLlo the value of the facts R tm^ 
covers Is often consitterable. We offer In- 
vontora and matturHcturerg <x thorou&ti 
prompt, conUclenUal search service— plue 
expericnoed couhsel and assUUnoe iti ovary 
plmse of Patent and Trade-Mark practSw. 
Write lor otir new iree hooii contalnlne val- 
uable Informs Lion relatlnR to patent pro- 
cedure. Clarence A. O'iHrien and H,vmaii 
Eermpn. Resistered Patent Attornej's, 5$-H 
Adams Bldc.. Washington, □. C- 

TNVENTORS I Send immedfately for your 
copies of our new free boplLS, "Patent ^ro- 
tecLlap" and “SUEcestions on Beilina an 
InventjonT' BLxt^-ciEhc paErc^ «f Interost- 
Ihff facts, Thoy tell how patent laws pro- 
tect you: kind of eH#teh or model nwcledi 
simple steps th take without cost; how sue- 
tesEfuJ Inventory have peoured fltianelal 
assistance; show interostine InventLons: Il- 
lustrate important meOLianioal movements- 
Wlth books we alsui send free Evidence cl 
Invention form to tielp e&tablLsIi date of 
dtsDlcaure. Rreunpt service, reasonable fees , 
special delorvect payment plan. Btrlcust 
fircfcty. Thlrty-tilne years eifP€rle]ioe. 
Hiffhcat refErences:. Write U5 today. TTtfl 
facta in our books, are worth money to the 
man ^ith n pnod im'entlan. Address r Vic- 
tor J. Evans d; Go.. KoRlsu^red Patent At- 
tOmeys. 12-M Victor Building-. WllAhlng- 
jo n. r> c 

FREE Boots tell allr What to do wllli 
your invention? Patent facts clearly tn- 
platned. fi3 years' experience at your hn- 
n^edlale service on easy biictffet ]iaj-metlt 
plan. Write today for free copies of Inter- 
ns line booklets and ^'Certification of In- 
vention" form. G. A. Snow S^ C-u. . 11 IS 
Snow Buildi ng. tVyhJng^i^ □. C. 

Patents — P enjonai. confidential serv- 
ices at reasonable cost. PrclLmlnary Infor- 
ma^n furnished without cbllaation. Johii 
Br Thetnas it Co., 902 P St., N, W, Wa.sh- 
InRton. D 

Patents— T rade mark^. Preliminary 
advice, book and disclosure farm fret Per- 
^sntl service. Irvfnff L. McCathran. JWO 
JnternfliiQhai Bids,. WAshinston. D-. c. 
fl.cff 1:it ered Patent Attor ney^ 

"INVENTOR'S On Ido." H50 mechanical 
PiovenieiiLB, free: advJaofl on paicntloe, 
aelJIng inventiohs, Frank Ltdermatui. 
I’nbune BldC- New York. 



L. r. nAMTJO-LPH. ao 2 -ii Victor Btdt.. 
IVaghinirEon. D. C. Low OMt. Book and 

information fice. 

INVENTORS. FrOieCL your rlghLg before 
df ^Closing your ItivenUon to anyone^ Form 
''Evfdctice at Conception "Schedule of 
Dovermnont and Atlorh'tyE'' fees'' and in- 
£tructloua sent free. Lahcosler. Allwlae 3i 
Rommel. 4tl Bowen Building, Waahtnr- 

to n, D. c. 

PATENTS. BOOklOl free. Kipticst refer-- 
enws. Best resulta. Promutnesa ftssured, 
Watson E, Coleman. Patent Lawyer. 724 

^hiiji St.. waabthk ton. D. C. 

JNVEMYORS-^end tor irco bootlcc 

"Patent-Saasa.'' infarmailan based OTI 44 
years expL'Tieacc. Lacey d; Lacey, beot. 

HA. 636 F St., Washington. D. C. 

PATENT^. Pren-rer your idea by «cur- 
iitp free '"Proof of Invention'' folder. Ex- 
coptlanal personal fict-vlDe. Established 
J906. E. E. VroomftD, 871 Woodard BldH-, 
‘WAshineton. D. C. 



FOR INVENTORS 



PATENTS- •'lipf ora too he*vy an cuLlay 
of time or money w made an an Invention, 
n searcli of the Patent Office r-ecords should 
bp made to determine as nearly as poostble 
whether ot not the same idea ho^ been pat- 
entr-cl before. The OMt of this search It 
amatl. -while the value of the facts It UP- 
cnvcia Is often cnnFilcIcrable. Wa offer ja- 
ve ntora and ma nuf acturora a th orough 
prompt., confidential search aervlca- — plua 
CxpCrienCrd counsel: and aaslatance in every 
pbe.tse of Patent and Trade-Mark practlcp. 
Write for Our ir:-* free bonk contalnlDB val- 
uable informatioh relating in patent pro- 
cedure. Clarence A. O'Drlen ami Hyman 
Ceematl. Hegistert'd; Patent Altorhcys. bS-K 
Artama nidft .. Washington. D. C. 

WANTED— Smalt imteiited or unpatent- 
ed articles to manufacture or purchase. 
F O. lit. O ak Park. Ijl. 

Expert Advice bn your I'ieCTrlcai, ioe- 
chanical and chemical problems. Ah:La- 
luteh' coniidcntlal wUb patent protectiou. 
Send your problem arid SI. DO for prompt 
service to ttlLs. long c&lnbliahcd Orgahlza- 
t!oii of uuailAcd ^■pgfnecfs. Technical 
Service Bureau. LatjoraloTj' 23.. 6903 North 
Cla rk. Chicago. 

INVENTORS TiaiKlbbOl; 75c. EnBl'hVeT- 
Ing Wor ks. 102 9 W ego tig h. Qiik Park. Hi. 

WE Locate buyers merituriuua patented, 
unpatented iiivcniiorui. If will aelE, reply 
immedately. Descripth-c booklet free. In- 
rentJpn Reparlei', &A-1I3JC South Palr- 
ftclij . Glilcago. 

INVENTORS: Profit by your Invention. 
A practical talk to luvunlprs fay an eK- 
peTJenoed mftJmlftCtUri’.T. Our dS page 
bOtlJtli'l ''Mind V5. Matter"' mailed upon 
receipt -of 230. Rcit Entlrtecrirtg Cp.. Gin- 
cjpuut j. Ohio. Dept. D, 

INVENTIONS BoUtfht, add. Patented, 
unpatented. Jomes Wnllncf. Home r. N. ¥. 

PRAGTICAL IftVcbtions wanted, unpat- 
ented, protection. KUarantccd. working 
models build, tonti. dies, development and 
esperi menial work. Englneerlna service. 
Ask for parti culara. Dept. A R. A; S, 
tnglnccring- Company, 1 7 East 4Snd Street, 
New York, N. Y. 

INVENTORS: ''Making Tnveatlona 

ra,v." our J3-paae illustrated boot, nmtlea 
upon receipt of 5c pusLnge. Creacent Tool 
Go.. Dept, a, C lnotn natl. Ohio. 

PENDING Patent apptlcatJong tan be 
b-rougtit before thousand.'^' 0 -f manufactur- 
ers. free of charae. through Invention 
Masttalnc. Write for aetoHs. inventiPti., 
Inc. , G 35 F Street. Wsahingt on, D. C. 

INVENTORS — Send fpr T3-p*gr book an 
patents. Rcaacaable ternm. consetentiOLU 
treatment to invcpTOrs. L, F. Randolph, 
Regjaterfd Patent Attorney, 303 -E Victor 
Bid I?.. Was hi ngton,. D. C. 

t SELL Pmtenta. Estabt|al\ed Itt 19M. 
Charles A. Bcotc. 773 PM O arson Av*„ 
Rpchester. N. Y 

Have Vou a sound, pracucal inrcntlcm 
for sale, patented or unpo tented 7 If so, 
write Ghartered Institute of American In- 
cenicrB. Dept- 4- A. Washiniftou, D. C- 



INT'ENTIONS W A.NTEIJ 



SMALL lUvcntlcma wanted by manufac- 
turers. I'll help you ebII your i-nventlij-p. 
Write for free circular. Stanley Hull, 
7 920- K. Euclid Ave nu e. C.lc^'cland. Ohio. 

WANTED — Meritorious patented, unpat- 
ented Inyentlon*. Booklet free. Invention 
Reporter, 5 B - 11236 south Fairfloid, Cbl- 
caifo. 



IP You have an inyention lor commer- 
cialization. write Arellano- Power Co.+ Pok 

_^^j-A, Chicago. 

INVENTIONS Wanted — Patenl-ed, unpat- 
eilted "applied lur." Adams -Northlakc, 

Peoria. DL 

Cash For uripfticnted adeos. stamp for 
particulara. Mr. Ball, fl44l-A Fleo^aut, 



SIMPLE. Practical mventtons wanted tuy 
manulacturera. patented or U np^fl tented. 
For Information write Chartered institutfl 
of American InTentors, Dept, 4-D, Waah- 
ingtou. D. C. 



PATENTS FOR SALE 



2 CYCLE Engine, quick, complete e*- 
hauRt, no scaveneer pump. Write 441T 

Itaska, S t . Louis. Mp.. 

MILLION Dollar new5i5*^r improve- 
ment. Need finanwA. I. HLcJ£3, Centrallft, 



CLOTHES Hodk. Tooth paste cxtraclur. 
Ati^o IDe toy. Alwyn Buhlilbk, I<15 Cushine 

St.. Fort^mouth^ Va^ 

PATENT For sale. New improved Rtwt 
j^i]c_tic. _C. S_._Dcan, Monongah, W'. 'Va 
r AT ENTED, Flash- ligli t atLinih meht for 
peiiE and pencils. Sell outright cr royalty. 
A. Godman. 802 Aldrich Avc, No., Atlrnlc- 

gpoll a. H tnn^_^ 

AMAEING New Lime and brain saving 
AutOOn.BtiD eombinatlDn tool of innuiucr- 
Ahki Uefs. Outrieht Or royalty. InveaU- 
gnte now. William jambura, Pralriu dni 

Gbleiv. wi.^cQ nsin 

HAVE jnventlup with universal nrarket, 
low cost, big demand. For particular^, 
Wtild to Karl O. -Gober. 133 Wildwood Ave* 

ttUfe. Picdi nant , Cal Horn L a. 

PATENTED Lamp shade, beat offer, 

John, jQd0 W enonah. O ag Park, III 

UNIQUE ^^hii^-ry augar bo^'l. Fau] 
DeMartinJ, T5 Rico wny. Ban Franciseo, 
^.Irforpia, 

SELL Yoccr patent through a small clasa- 
ified nd. in Popular Mcehaiucs. Many in- 
ventors have found buyers in this way, 
A.st me for proof““l'il Rlctdly send it to you, 
F. W, John.?oii, Manager Classified Adver- 
Lisinff, 2D0 E. Ontarl-o Bt., GhicagO- 



M.^NlfACTtRINC 



AUTOMATIC Screw machine products, 
iipcciftl -machinery, atamplnaa, forgmfra 
machined. Send let quotation. Cogswell 
Corp. . W es t Sprtn cflel fl, Mayt. 

ALUMINUM Gasiing at reasuhAlsre prices. 
II . Moore . Button Rd^._ Millb ury. MilAa, 
STAMPINGS, iiicii, screw moehlne prod- 
ucts. ^tKTialties. Poraberg Engineering 

Go. . N&rttifteld. Ohio. 

ANALYSIS. Research. Newest eubratL- 
teod formulas. BbggcRt catalog free. Spe- 
cial prices, loads. OJbaqn LaboraLm?, 

Gh em 1 9 tS,_pS_-lJ42 JSU nh de Chicago^ 

DIES, Stampings, complete manitf SCtur- 
tngf. Wire forma. BduthErn Frodupts. Indo- 
pen flencf. Missouri. 

INVENTIONS Ma-nufactured by an CX- 
tJ^.■fiene^‘d company, in any quantity at low 
cost. Metal speelaltica, novelties, jvtamp- 
ip-g^. dies, and tnodcla. Free eallmat^. 
Our booklet ''Mind va. Hatter'' sent upon 
receipt of 35c. Res Knaioeering Co., Cin- 
ei nnatl. Qh t o. Dept. C. 

INVENTIONS Manufactured |p an? 
quantity at low coat. Stampings, dies, 
model.t. etc. Estimates and free eatalog. 
Crescent Tool Co-.. Dept. X, GLacinnati, 
phjo 

" MANUFACTURING, Dies, machinery, 
■hodel9:. brosswork, white metal coatinc 
mpulds. Gktalog 3e. Baum's Metal Bpe- 
elalties. Kansas City. 



MODELfi AND MODEL STFFLIES 



IDEAS Dfivelopect, mortela eons-tructed. 
Moderate pricea. D. Ancle. 62 13 So. Ren- 
neGt ,A_ve.. Chli;aeo ,..UI. 

CATALOGUE Of over 40 engines, cast- 
ing.s., supphea, 29c. Relund^d. Howard 
Go., A- 3 417 Narth Ashland. G hi cag a. 

MODEl.i Airplane Itita and supplies for 
-rubber and gas models. Large illustrated 
Catalog to cecita. Johnson's. Box 92. Route 
No I. Dayto n . Ohio. 

GASOLINE Motor Ibr model bgaLts, 
1 13. tie, circular loe stamp. Anton 
Boh a boy. g29-7 pri ce S t,M . •R ahw-ft-y. N._J. 

MINIATURE Boat And airplane supply 
catiil&r Sc. iSelley, 1317 Gates Ave. , Brook- 
Ivn. N, Y. 
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FOR Your coilEctlon. Bflfiitlrt MverSns 
TOfl ^'persijniilLafld'* trains of Nnrttl Amer- 
ica. AhiDvlnii thBir IcrmtrLhlSH orlall'LB.tlng 
rallraad, inLcrconncctine ILneJ. etc. 
word an early locdmtitlVci flild Ivama. Otvly 
bo^lc of its kind. SSh!! eoLn. Cover picture 
aJtiiiE worth price. Trblns, 1CW9-D Trana- 

poTtatinn Eld:B.< CtllCftSP. , 

STEAM LocOTTiattTesl “j" scale. Build 
one br "Easy ^tepA." Our illuitruled eat*' 
aloe si] needs, Sfic!. LLUic Eneines, 

HfB i 15H. ^'llminEtciir Calif. 

MODEL Airplanes, hoats. radios. EUP- 
plEes. Cfttalos iDc. Imperial, 41£-K 

McDonald. JSTPokb'n, M. Y,_ 

Railway Mcdcls. Cntaraii imndboolt 
S5c. WnlthpfS. 247 E. Erie. MHw ault oe. 

MODEL&^Frnctlcal models put over 
your Ideas, tve develop modela Irom the 
crude to perfect wortmir devices. Your 
ides, migbt have la rue commercial value. 
Services conCidenCiaL Bank referenoe^. 
Resistrred araduiito CPKlhCCrs at your 
aervicc. Send 2dc lor our ae page booltleE 
''Mind va. MstltT.” Rt!t Engineering Do., 

ClnoEnnati, Ohio. Dept. B. 

Supplies for the Ipyentor. Bend 
3c stamp lor catalog. Pierce Ucdcl Works, 

Tlnley Farh, III. 

MODELS— Your Ideos developed imo 
practical working models, 30 years' auc' 
ccsslul experience; thou^and^ of eatlefled 
0 !,IAlOEneT«. Confidential Bcrvice guaran- 
teed. Bank references. Bend 3c pea bane 
for 33-pago book — '"Mskinr Inventions 
Pay." Crescent Tool Co.. Dept. Cin- 
cinnati. _Oh|o^ 

BHIP And yacht model fittinHs; ccosCruc- 
tion acts; modal yacht sails; iUustrated 
catalog SO oents. A. J. Fisher. 1002-1 
Etowah Avenue^ Royal Oak, Mich. 



BLDEPhlMTS AND PLANS 



BEAUTIFUL Wall shelf, oak leaf design. 
Splendid seroll saw project. Full sized pat- 
terns S3e. Beadeni Bervice, goO-2S North 

Clark, Chicago 

LAWN Ornament patlcriUi. cotuplote list 
with sketerLeA Die. set of so for ssc, osr- 
dencraftera, 2 Rmedata Ave.. West Chea- 
ter. Penna. 



DOME CH.4.FTXMEN 



ASSORTED woods, li Hw. tl.OO post- 
paid 1 and 2. W. Llndemann. Port 

Wa ahtn gto n, W 1&. 

PLASTICS — H-ow to work with this new 
materiel. Plana tar &0 projects — lampa, 
trays, clocks, Jewelry. d!re»er kola. etc. 
232 page inatriicUon boot. $1.04. Readers 
gervloe. gpQ-32 North Clark. Chicago, 
HEADQUARTERS For home craftsman 
machinery and equipment — bought and 
sold- Lathes, cutters, scrnll saws. etc. If 
you want to sell, get Our oner first; If yod 
want to buy. send for bargain pciOc list. 
Oi^ri&mhn Hoii&e, 3 15 A Harding st., 

AvQca. Penna. 

avoid Fires! Prevent overheated fur- 
naces by installing lurHace automatic 
jsLgnAl. Very smnu cost. Wonderful oppor- 
tunity to make money InstalUug for neigh- 
bors. For full paruculara send Z5c and 
etfunped envelobe. Box 338. Warrec, Ohio. 

15 FULL-SIZED Lawn ornament pat- 
terns Modern WoOdCralt. Saginaw. 

Michi g an. 

STOKER Blueprints, caatlng-s. Build 
yourself. Information 3c. itlg Bouton, 

Apple ton, Wls. 

LEATRERCRAfTBMEN— write for free 
Instructions and price list gf leather, todia, 
etc. Sample cards 5c. Wilder ic CO-t DePt, 
F, 1M.0 Crosby St., Chicago. IlL 



OLD COLD. WATCCtC-4. J£w£LRV, 
PRECIOUS STONES 



SEND Antiques, discarded Jewelry, 
watohes, gold teeth; Cash by return mail. 

i^gQ, Kesne r Eldg, :,,Chi'M||iO; 

WATCH Specialist. Send insured. Free 
estimate. EEllOttS Watch Shop. Waukegan. 

^IlhOlSj 

HiQHEaT Prlcea for old gold, teeth. 
watchCa, Jem'elry. Fpll cash va]uB inallM 
day shipment received. Sallsfaclloa guar- 
anteed or articles cheerfully returned, la- 
fcrmatlon free, or ah Ip tc^d&y, ClilongO 
Gold Smelting Co., SOp-P Champlain 

Bldg ., ctiioago. 

GOLD !3S Ounce. Ship old gold tpetd. 
crowns, Jewelry watches — rccelva cash hy 
return mal], SailsfactLon guaranteed. Free 
information. Dr, Welsberg'S Gold BeHh- 
ing Co., 150Q-Q Hennepin. Minneapolis, 
Minn, 



5D0a REBUILT Elglhr Waltham, Hamil- 
ton watchK- Also ladles, gentJ wrL&t 
watches. Make big money I 13 sEu., T Jewel, 
Elgin OF Waltham, «4.75; 15 SiU, 17 Jewel , 
ST.fiA. Send lor Ircc Watch and diamond 
catAlofiho. Tha New York Jobbers, Dept. 

M , _74 Bow ery, New York. H. Y. 

HCW To identlfj' aud determine value 
of old preciouE metals. Where to buv. To 
whom to seII. Reliable and up-to-date In- 
formation. Complete Justructloius only $l 
postpaid. Popular MeChaiilCI Prezs. Room 
rC3Bt, 20D E, OiiUrlO St., Chicago. 



F<IR THE HDME 



BELIHE Cracked fireijots easily. No tak- 
ing down funtace. Inexpopfilve, Literature 
free. Furnace Rejjalr, 3s« Milwaukee, 

Chicago. 

REPAIR! NO EleetricaJ appEiances and 
33D other money making shop kfnks in VoL 
31, Shop Notes, only WC postpaid. Popular 
Mechaniu PrcK, 300 E, Ontario flt., Chi- 
cago. 



TOBACCO 



CHEWING, Pour pouitdE (I 30- Smolt- 
llig. Gold, L^f hurley, Turkish tobacco, 
three pounds $1.15. Postpaid. Belmont 

Farcna. Chat ham, Virginia. 

" 'GUARANTEED: Cigarette. Pipe or chew- 
ing 5 lbs. il.OO, ten l!.T$- Fay when re- 
ceived. Pipe and boa clgara free. Rives 

Tobacco Co., Paduca h. K y, 

FREE— Your’^cholcc bl any three trial 
packages of Kinitsbury. Fifth Avenue, 
Crteby Sflunre, Peperi Mixture. Wtlllng- 
ton, Del Monte. London Dock. Send l&e 
for handling. Varsity Cigar Shop, Evam- 
ton, lltlnoLs. 



RAZORS— BLADES— S II ARFRN ING 



50 DOUBLE Ediie blades postpaid 40c- 
Moneta Co., Box 1JQ5, UP SU., Pea Moines, 

Iowa. ^ 

BAHOATN! 100 High quality blades, 
razar, .iharpener, S5c; 25 for ouarter, 
Delcq. 447 DeKatb Ave.. Brooklyn, N, Y, 



WANTED— MI.SCELLANEOUa 



CASH For unused U. B. stampa at 60'^ 
face value. Eastern, 152 West 42nd Bc., 

New York. 

SELL Your Old lilbber, razor bladea, tin- 
foil. magazines, antlquea. stamps, tolns, 
etc. Dime brlnga buyers Hat. Ace Market- 
ing Comp any, St. Andrews. Florida. 

CASH For used mlcroeeopea. binoculars^ 
earner as. slide ruls. drawl na sets, survey - 
ing, mechanical, gclentlflc. and musical in- 
struments. Highest priew paid day ahlp- 
ment received. gaUafacilon guaranteed or 
shipment promptly reEurned. Elman'S, 
■Z3IK Van Buren, Chicago. 



PERSON AL 



OVERCOME Btftlp disorders forever! 
Preycut baldness. Enjoy beautiful hair. 
New acientlflc dlscbVfiry talbi all. Write 
for interesting true taci^. Phyaiiial Cul- 
ture Studio, N. J15 Church. Paiehftse, 

Philadelphia . ,^nna^ 

ATHLETE'’3 Foot SPiTefers! Try the 
guaranteed private treatment of a regis- 
tered foot specialist. 51. era pmtpald. Dr. 
Lewis Farter, 435 King, Charleston, South 

Carolina, 

EONQ Poems wanted. SO-Sb plan, .^ng 

Bureau. Dep t. 43, Salem , Tndlana. 

NERVOUSNESS, Peat, BucceasfuHy re- 
ILcved! "Psvcholoelcal analysla;" ama^-, 
ingly helpful method. Literature gladly 
mailed. John England. BOX 335, Iron- 

WQDd. Mich. 

UNEMPLOYED— DlwatLafied with prea- 
ent job^ Let me help you. INot a selling 
proposition. > Particulars free. Tni-blc, 

Big Wes t D i ckens, ChicawO. 

NERVOUS? Fears? Depressed? Afflict- 
ed? Free helpful tnlormatlnn. Norman 
Farngpld, PsycholDgist, Office 15. 32 Am- 
herst Ht,. Worc ester. Masa. 

ABE You deiftf? Abell's artlhcla] ear 
druirut are recommended. 'Write now for 
free booklet. Dr. Abell, Glavln Bldg.d Fas- 

adena, Calif. 

money For you in prize contesta. Thooi- 
sanda win prlftcs monthly. SO can you. 
Let Contest Magazine help you. Largest, 
most widely circulated medium m the field. 
Single copy 25c. Freese Publications. 

Drawe r 2- M. Upla nd, Indiana. 

MEXICAN Cases; no publicity, Ameri- 
can AtLcrney, Box 1736, El Paso, Texas, 



WANTED, Original poems, eonga. for 
Immechata con.qideratbon. Bend poama to 
C^umblan Music PubUahera, Ltd., Dapt, 

2,\. T oronto. j:an. 

wTli Prize money; Soviet — "Buccau- 
fnl Uontestibg" — ShOVk tlOW. lOC post- 
paid. Bulletin listing 1.200,000. DO prises 
Included, world PUbUBhera, 4515-B COt- 

tage Grave, Chicago. 

BEN5ATIOWALJ Amazing new trick. 
Detect matantly every card ofT ariy pack, 
without preparation, partner or skill. 
HP^2aT, 43, Chaussee Antin, Paris. France. 

POEM Writers, sougwrlters. Beiid Jot 
free Rhyming Dicclonary, songwriters'^ 
Guide. Submit bast poems, melodlea today 
Jor btmaflde, superior offer. MMM 3tq- 

rtlO-'’. 3 3-J. Portla nd. Ota 

LEARN Air conditioning — - America ''S 
next big Industry. Thousands of oppor- 
tunities. Get your start with comptata 
book 'by E. W. Rlesbeck. .*3.50 postpaid. 
Popular Mechanics Press. Room fC35>, 200 
£, Ontario Chicago, 



IHISCELLANEOt'S 



LAM-A-FAB, The Cloth cement, add and 
waterproof. Permanently repolrB anything 
made of cloth. Bails., hunting equipment 
and. sulta, football sqlta and athletic 
equipment, tiies. canvas chairs and work 
clothing, g. J. RUK-sell Oo-. P. O- Bo* 187, 

Peori a , 111 , 

world's Most unique tiny hinged box 
5I.DD, postpaid, guaranteed. Swan "WOOd- 

cari'er.'" Qalra, IllliiDia. __ 

GUARANTEED Behullt electric hair Cllp^ 
pars 54. g£. New clippers $1.75 Up. State 
voltage. Northwest iwrylCC, 1430 Grand, 

Racine, 'W'is. ^ 

TATTCX3INO Owtftta. aupplieS, UlUstrat- 
ed list free. '"Waters," S<55 Put-tuam, Dc- 

trol t, 

BUBINEaa Prupofiltlon rasllvering mi,r- 
Tora, Butopartl. renectora. making chipped 
glosa signs. Write Bprlnkle. FlatCt. Z9S, 

MarJpn, ’IptUana 

7Sc AN Hour, nothing ICM, plenty work. 
Free partlCUlnrs. snupita, whltolaw. 

WtsCOnslB. 

HOW And where to obtain capital, fully 
explained, free particular^. Star Service, 

WftpAk^tJl. Ohio. 

MAGNET New illW lifts 50- limes own 
weight $1,00. Advance, Ml-Pi, Mlnneap- 

&1H. Minn. 

EWAP Or sell articled yw don't need 
fpr those yoi| want. Send dime far Ewap- 
pera Guide listing articles from all over 
United States. Dept, PM, swapper'a 
Guidej^Pel phoB, Ohio. 

a'rchitectural Mudcimakiiii;. lor 
hobby or buzlnexa. Hame atudy. Write 
Weidlcr, 45B3 Lexington. Holly wqm, Calif. 

'"RESILVerING Mirrors'' and BO ether 
moneymakers IQc. Ideal Service, 1T9-RM, 

Park Ridge, 111. 

IWH WAVg^ to Uae Concrete. Send for 
large free illustrated folder deacrlblag neW 
Popular Mechanics book covering every 
known use of concrete for the home, fartn, 
building, buslncfta and industry. Popular 
Mechanics Preaa, Room fC39), 2D0 E. On- 
tario at., Chicago. 



NAMEPLATES — Engraved BakOliU^; 
prices reasonable. Ll&C free. Albert 
Woody, 1B9 w, M&d iaon, chuaito, 

MONUMENTS, RcoscHiablc. Lettered. 
Delivered. Guaranteed. Reliable Ovanita 
' Camp gny . A 1 7, O^co. Florida. 

FURNACE Regulator, automaUc for hot 
air or steam. Complete plurrs including 
bimetal for thermostat SI.OD. Denuia 
Plana, 14046 Ohio Ave.. Detralt, 

PRESTO Oiler looks like fountain pen. 
Sdc. Sati.qfactlon guaranteed. Wlngartci, 

I 87fl6 116 St.. Richm ond Hill. H. ¥. 

COAT3-OF-ARM5 And cresta correctly 
rendered! in coiors or 'black and white. 
Highest grade. Estimates frn, HrrdJdlc 
St iidlQ^, lfl]4 Qttkdalc Ave., Chleago, 

AMATEUR TattMiug Ptitnct, illustrated 
catalog €c. "Tatuco^" 651A B. glate, Chi- 
£&^0- ^ 

6W A PFER'!^ Friend, Rl, saline, Mich- 
igan. Interests awat»pets. collectota, 5Qe 
year, sample IQc. 

Make U Yourself — Hundreds nf prac- 
tical and useful dcvicca described In our 
big book. Plain Instmctioiu and lllualra- 
tions show yon.i tiow. Save money on ihinga 
for yourself or make profit selling to Oth- 
ers. 900 articles. 490' pages. 823 llhistT’a- 
lions. $3 pontpald. Porpuiar Mcchanloa 
Press. Room fCT30>, 3D0 E. Ontario at., 
' Chicago. 
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SAVES YOU ^'502; 



Here is YOUR 

High School 

Education • 

24 Boo 
In One 



CARTOONISTS / 

MAKE BIG MONEY* 



OriftiHAt* iiMl «ell Timr own fi-rtonjiii, wiiK tlw help vf 
^ liM'FUtuljy ttuiin^ firtiMiauA. Ehet Jiomc mEifMni fj Yf 
iKHiniR^n mE 3-S lnM,ifiR, MH> illiuVu tkiu. . « . . . Onl|r ^ v 

SEND FOR FREE DETAILS 

ravt cT maiirDE) if '■'i^l1 u 

FMVB nVHlur SL.90 l>DUF*d 

Liii. lui. Jm. K'liU' tndnyl 



mfJKPS ePFArrsT 

PAO/0 Mloe/ 



‘ ‘‘■rtf , r - - 

rms 1939 

I5TUBE 

WOHLD-WIDC 

MIDWEST 



H*s Easy T» Install Thfs 
Chaasis In Your Old Radio 



iVioDK'lLNJ^-K ixMir old radio bt 
lautllnR title trlf^ iinncrtul 

tithe chaBBlB in Tf 7 Ut lirrSpCtt (shlMfit^ 
and Diak? jr^ur rtittio ilonttrA rd tuici? 
as far.. Jldel Einm;inE — l-l. EuDfb iU IEnf 
pi]re (if im tirnUniirir ID'Hlhe |i«tj 
KxcltlnfT wnrLit-wide Sin- 

SitiCJcitiAl neit' feieturea. MkiUeft 
e. Fhdio to Hi every puroe. They are 
hlettPr^ better^ iildtp pmrerruU more 
Itixurloua^— and JluiiE eparkle with new 
EealUreH, (Only for IImi Super 

DcLule 17 -l*UEjt ii^Ujind Contule 
i;kbw]] liEre} 



Btg Trade-tn Allcwance^ 

VoAi eave and malEe your radio dollar da dauEtle Oulj tiiti'p yug 

urdt-r dirteil trant the ^lidtvosl faetorir. ''In addfilon. voy APenrc^ 
SIIQ.PO df CTade-in aLlmt'anr-e □□ your old red la |ati itcnn^ rarlioxl. 

Ka:iy payiitetiLt. Ku1o0' iki da|-a" FhKK trial tn yotir gwii iKime. 
M^tify'-hMck j{UBtflnt«p. Intend penny poa| or ^vrltC fct h'ltKP] 
79311 I'lilaloij:. 



MIDWEST RADIO CORPORATION 

DepL f 5 -EE. ClnclanatU Okie 
Paile eouitaN ti\ |e potl «>rd . . . ar wrile today] 



MtoMTEBT PtADIO 
COKPORATidH 
Depf. 1K.EE 
0 1 ne I n njiLj ,1 Oh is 

flrrtd me jmJr AHldrr« ^ . . . 

FHIJ'F eataloffr ™m- 
pieie d#ui]» uf yuur 

Htjfffll 3Q.fl*y t’HKK, Tpw 3] . , Stale . . . 

iria.1: oeffer Oifvd faetoiy- 

w-ynL± wh n ] fiiaJ c l.fEer.AjfmtF XliiKp Fdlpy 'MoliyVi 

|:vrtee»r I’herR iierv □ irtr dots I la. 



Handy 

Volume 



BRAND 
NEW 
REVISED 
ENLARCEO 
EDITION 

4 Year Course 

Y OU need no longer be lidii 
back because you dM no I 
finish school! Hereof in a singlt^ 
volume, is all you missed — 
and TFioTfi, The ceaentials 
dpTtikiul«l every man und woman by 
mt)dcrn bib^inr-SH, ^trcrfpHNinnal flrid Hdeiitl 
Hfe. Never befiire Jiim pmRtable *tudj‘ 
been «neh debfihtful jm.'iitimc. It is a^ 
r.'u»y ns rGadinp ymir npaApaper. Fifteen 
itiintit^H a ti/iy h]W!nt with tliw amaiinc 
vttiunie ivi]| tranKfcirm yoll n rnn- 

fideiit HX^rAnnaiLly. Prepme ydtin^elf htr 
jidvftDPenipnt. (iidre money ^ ft fuller lih' 
nlid the Feppqct of your friends h.v 
t Ilia simple mean?. 

Many High School Graduates 
Do Not Know HALF That 
I s I n Th is Fasci na ti ng Volume 

ftiflk School Sit/ Tauifht ia a niirarln nf 
eimdeniMil ion . 24 volumeN parked into 
ptifWH, complete with study put- 
liuc iincl lielf-tetitinir examination^.. 
Never before has fine EnKliah been m 
eltarly prescntctl. Never before ban 
Lil^bta been ^ e-a?y and praetical. 
Hifltoiy unroll!! before you in menfni 
plCturvH ao vivid you ealiBiut forvet tlitm^ Literature, pnintinc, 
areliitecture, Mulpture npd Tuu^ie oiit lined to dive >*dn a cul- 
tured baek^round. Plijo^icH, eliernixl cy, [LRilmnDuiy, Eengrapht', 
bifdoey become loot* i>i yewr Jjiindic, Pi*yehfilo(ry Eind phyisioloiiy 
mnipietc thbi four-year High f^ehool euurae. 

FREE^ VOCATIONAL OUIOC» SKdw« yau h«w to vheors th« 
right J«b. Y«un at n« ««trs COfI R jfOu act preirlptlF. 

Ectid No — VVe want you to lh]a hook rnr younwlf. 

Mali eoupen below. Hiffh Uchoul fifl/ Tttui,frf Will he^^ent la j'fm oil 
upprovaE i-;]cam]ne the lieautinil blndltiA. the IftE^e. elear lype; take 
ynjur first few lUlfh Rclmol ICflsnng with Olir fiompllmerifs. Keep Ihe 
tiook nve (layk— then deeirte If you wE^h to own It at The mnpr&.'v* 
denterl prlre Of only t2.-lu ptuH a ItW eeiila [kj^Iubb. 

* _ •y'L EJ _ 

Blue nibben Boake, Inc., Dapt. 

Its Fourth Avanuo, Now York City 

Plcsniesend me HI|I| School Soil Tough t, with P Vorat lea- 
hI CjUlcEe. U'heo tlia poilman itellveof U tu mf I will depueit with 
him unly pliis the few eeiiiR CKieiaFte 1 u'Ui e^utnUie t lie bonk 
fo^ nve d'iya with iho muJer^iand-nu tliat ]f for anj' rfk.sar.i T am not 
L-ompleiriy aalL^Qeib I may mum It to you and you will Intinudi- 
afcly refutia my money in full. 

NAME... 

ADOKEBtfl... 

CITY .ESTATE. 

□ {'hr-ek here it ehclculnB tVITH thii coupon, in which rane 

H'K will pay I bo nofltaKe^YOU Have. Same rEtum and refund 
privllese appliofl. nf cviunw 

H-'^en MTififlj pfpnse JipenfioM jF'apafar /Iferfronfrfl 



NoFuithar Paymenla 



24 volumes in 1 

OaOd EnglEili 
Civil GovErnmeat 
HiEtery af U. s. 
Englldi LUeratiirB 
BlDlety 

Mcdcrn HEsIfiiry 

Ceofraaiiy 

p$ytli«le«iy 

Guitfe to ClaaElri 

ChBrrrifitry 

Aneient History 

Algebra Modi Easy 

Ffs-nell 

Attronamy 

Phytlfij 

Gcamriry 

K«4flavxf Hlttory 

BpaifEfh 

pfiytiolagy- 

Guide 1e tho Arts 

PebllE Speakinii 

Mathtevatle* 

EconamlEt 

aoeiolfiiiy 
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Leeutn 



HUTO 

Meihanics 



Good-Pay Jobs 
Are Available E 




QUICKLY 

IN A FEW WEEKS 



Truing mtn taru top wave? in 
thisfl f&HrinatinR well-payinK tiadcSr Thti? is a rM>frc4i|^iic[' 
ence school — no buoki — no lioaaoiia. Don't look for a jab — 
TRAIN FOR IT. Read below how a McSwceu>'^trutncil 

max]i inad(i 

LEARM EAStLYf QUICKLY: 

m AUTO MECHANICS 

• AVIATION MECHANICS 

• DIESEL MECHANICS 

Coliision Repair (Complete) 

Body and Fender Repair 
Auto Painting 
• WELDING— Arc and Gas 

You Got Actual Shop Training 

Work DTt resi equipment with real tools^ In a few weeks jrou 
(Should be trained fcy actuftl work to hold down p Good Pay Job. 

JllOl E. Cltfvclanil, O. Depir Mw^Ttnme- 

diKteJy after le^.-viinif 4<ih(Kil | witAt Co woHi for 
United Motors and am now located In rieyeUrtd 
wtiorol llwld H Boodpo^lLten. 1 haro bcCnataietotiiliD 

C'f tbo [Wtlt COmeltCBtlMj BlACtrloJ j«tH. I dlhlO [ 

dtiM (liH coiulileriliE I -tiu4 do aiporieiMM__befQf bO 




rtivr uliooJ.. 



-Elubaft' 



lEARN lYOW^PAY LATERI 

Wo wilt you complete information on how to your 

tniuui^ ziuw and pay foi^ it later out cf yon^ eamin^t 
pMWFF Write today for Rig Free DooIe. Cct the ftnc:L# about 
* * * jobfli and low Tuition Oflfers- Mailing the coupon 

does NOT obJiitate you. itabhffutca AIE to tell VOL- howyouenu 
tnin far Rijf nney in a few Nbort weeka. Addrem Dept. 10-11. 

MeSWEENY SCHOOLS 

DETROITp MICH, and KANSAS CITY, MO. 

Wrltm Our School IVoaroat Vou 

, In Big New 
^ Me Sweeny 
Buildings 




DETROIT 



The fin{«t a\ thwr 
kind. Kver>' mod- 
ern facility for iKor- 
ough instructiona. 




KANSAS CITY 



I 

I 

I 

I 

I 

1 



MeSWEENY TRADE SCHOOL 

Dept. 1 (^ 11 , Detroit, Midi., or Knn&ns City, Mo. 

Witfaouc cost or oblisutiaa aend me you r \*\k FKEE Ronh;, 

§ am fnteresteef 

lit the course on_ 

Name 



S treat 



Town. 



^tata. 



J^e. 





MKkiEbnJtF mioideJ niaa tJ rTr«lhV«f> h iit^liplrr 

.AAl IliBii lo hjivik, NErj^i in>1i>air-V'l»r«.i.l4 4L4r«X<a^r^><c(i!(.ifiriLl.iikHi Imilrn. parv- 

K 4 uiil ,iri. bf-Uic lur LI^ Hiiaf. Ih* 

ril nirri>*H_ tAirrmw 4 iF t hi* tn ^ ii#^‘Fia tiv Lhit iKal ^ ^ u-l 
irwiliaa-LM pfti ftbjKlI lA dim.^ Itayinx Trai|i|LR|' Aata bta Juiuillau iia iQtUa UUDi ^ rU* 

lcrtit.lo*, SiaCf IN^TITUrr OF NEON 

vine Mrtd Dp»rii Pbc«, Otut. 2 U. CltMlnnjtl, Ohi» 



BE rODR OWN BOSS! 



profit. No eelliiift eapcrictiec required. 

V. PORTNOY, SB& RooHvelt Rtf., 



DihthU- finality. 
n!ied ileuL Deu" 
elothin-K husi- 
3CX>% 
EvCTythioi! furuiHbod. 
Dept, us, CHICAGO 



Build the Mew QUEEN ELIZABETH 

B«lna Launclicd In $^E-pt,nvbc4' 

HlAltr iltlp t)T Cj[i 4 '^ip \l>ry. .Ni^vr^st, larKcAL., lirsutlfu] ahEp 

aamL llulU hy t^giuirU. Model scaTwl to 1 fL IlL loojt- 

UToinplrEe in d^LilL Only ptm poatoue. OUiet ntndcla 

La tci.Qe. 

3 e ElNinp lor IlluBtr^tfrd CAtOlcH?. 

MINIATURE SHIP MODELS. Dept BT, Perkaile. Pa. 



OFFICE M AC H I H E 5 — Care 

a/lJ I>r W dHTtf«B( Ty^"rit«"r^AddiAl m^thlow duplintofw 

•Uip Only b^h piib-jan. .3S4 illUiirAiml. i3 EQ 

POPULAR MCOHANICS PRESS 
300 East Ontarl* Street Chluto 



BOOKS 



FOR TODAY’S 
BIG 

OPPORTUNITIES 



Lisf Sent Free Upon Aeouesf 

POPUUR tlECHlNItS PRESS-Iin E.ONTIRfO ST.CHJUBO 



KTitini? Ct> Uif ["[.'rEiirf'r:i ffifEiaati prr nit Cion FvpHi'ar JfceAnnicjt 
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Writ* fur *iniuJp4 KoW 

™ Titf ™*ui nBnUffl dJiJ (ir^ 
■m-trii* oil btutiiub A, Cui:kUN 



gh A' 4 w>. <*■ uqv UU-- U^mcii 

^ LEauter 

impFdtrM fmui'**, UiHl diUvara 
IliAf* IVa-'-t Ul CCM — i* BiliH 

duiaU* — iiiuria iiLtm'tivi — ttuu 
■ny I'ilwr ir* c-r«r bwllEl 

Tltii LACti ii*edi dd bkfs- 
1 IWU 1 . — 1 » cLruvf wautivluJ miulu 
du hiliiiMr *td:- 

lu Pt» ld*«L[ M 

« ^ilLm:. iCu- L&rpiP t'*uEinc 

r<,i;EL^-liy iti€ tihvcdu i£>3-l^} lt Ul^ 

Ullli- t iial. 

llw Ih^ilIMuI acmI nbinipl, 
1 a [.AClij"* aptNul ppu-£?Luie«, 

Dpiiliifl-5-"li*?" Ij UrilxT pni| ■Wixr 

"Ip[»i‘ IlnUdii t'4iiC." ItulTWi' Uv- 
TwEupf tryljr Ji'it flMiii*~hii-»urii»^* 
Lnit dcltreri lliit b*at watt little- 

iTta^te UIH> JlMDl. 

Ijiilali; Kmld' CJrfulatK huiiiidii< 
Fw IhfB ■Jr. -CliuM ii»p»r 



DB-B-KPi Crurt-r 

run riLjC'y 



FREE 

BODIiS 



SEND NOW 



LACO ait. ■URNCII CO., 

flU Unlu-pi Av«., CikiMuld, luti-B 

F'tCliBa iaiLlL llEri-ddfel.Lpt-B Uld Bip 

□ LACO rj.M(tariiJiii iJUm-in IIbIiMb 

□ I. u;o nrB*nii*-Tii]i OH Dumfri 



LACO OIL BURNER CO 



Youll Agree LACO Is 

AMERIUlS HNESr LOW-PRICED OIL BURNER/ S 






OIL 

BURNERS 




30 DAYS TRIAL! 



iODA3T BB0S„eii M-liai Taot, D 




P M'llJt H rqfi d Wit r «nd E. WtlwAuk**. Wli. 



S*nEt FM* Be*h4«l "ARC WEI.aiHC:, WsftU-WHa* D*wn o+ • 
Cf|i«iiit]± IdiBibKiIrr-’' Ak'. -fl-i 

tV*iiLln-^ > ^iwl-ii^nr iiit ^ 913 : 

WqldirLi Tes'MJilrlr.Ft ntr-ilhc 
f’rrid (lEtuili 1.1 ^lijilurit Lfiuji [' 



ir itj lerakEl 



LWAU n C -E^-^ 

ca\m «F ENGINEERIN/; 





For Beginners 
or 



BOOKS SENT FREE! 

dU APPROVAL 

i VOLUMES BRAND NEW ECtlTION 

ili' L.’i mlniit<*i 5 A riay wlch WO?C- 

L^lrll UOuKd cuu LtrcEiiLru j ull u tuud 

drbltlu^ Job In leAs tloii A JrCAIT. ^-ItChatih 

rsi and ari'tntectLiral tlrarttne rrnm Rimpifl 
IsLral^hE tliiEa to Irnnortant romplet pLane. 
A $tep al a itmif BuJtt eapeciallF fcir hif- 
elnners. for men wlib only ffroEamar 
aotioolEnr. Dramutc room practlcf. 
luN’C^INI'd^RING, matEe easy and clear. 
Include* complete courie In lilue^ 
print r«Adiafl. 

8 tl Big Demand Big Pay 

find ColniMWiil drirumifti *M IHiWUlJF H**fJ*i| rillii: hot iit 

&n0 Olb^T^lAtrin. pre^MirEP bulhtl^E BHid ng UD.HI lu BZSjUO 

ynn for a poctl draftlhsr * «Hk. Thu'# i*rt itw imuinirn^ffm; iin,i}-Tfk 

Job In ineehAnLcbl or nctiT cuAstEB fdii ad. 

for 1ft flajlJI fPM UW If fnujKm ror b mL md M# tu* y-D-uiMd. 

you mall C-Olipon Im-- tr'A Mur'f r#Mubi->u HuiiieTiAt* r* djt-i 

■mediately. 

These fiislniqirrils 



Written, 90 you can 
imrier<}tAnf] everr wont, 
tty 22 well ktiQW n eilFl D' 
ecra And aErhlteet^, iJfH- 
Tjuxe flflidhl^ blndlne. 



T«rAnbCa( D>#<n tiF ^ rtml 

/a#k»kl <(fd-f*pxifda ^ dra-ftiBB- ft* . 
I’l IMFIA JUflri* pkqn <** 9i««t 4 A* hiviL) 



A' if 



Contpletfi set of -drawlnK InnlrumcntA If you 
aend for these draflinb! iKtoka NOVV, 
Tlicsd liH^trumcEiiiii dre made ut the fin- 
eat of Carman Ellver, are absolutely 
aor urate and are packed In velvet lined 
leac beret te pocket rase. Real SIO 
Value, liiit included wiib ilieac books. 
AMERICAN TECHNICAL SOCIETY 

2 ■?_?!* Il L'^;: S !i'* 



Amarlun Tachekal SKktlV, P*Ct. PH?, Drixiil *t Uth St.. Chlqtl*. UL 

|i>F le d#vt LriiU Nfw » ^du-irv* hL -b! dnlli#i, ■ -aai pay itiA l*ip <*uu di- 
Ij-nfy kliaJa^ If 1 xFiak. I ■nfiy' niun bfioJea in Id d#yi aad v>v jf^-u nq-tbU* liul JF 
J i]*rli|k -ta Aflli EitCCii. 1 vrrit BFIld IJ.AU #thT ao -dlvL t-'ClJ TOif atkDO q. kpblilL lUitll 
eIm KUrM-ui-ib-it |FT>r*. u pkid. £«iid lAtivt «d ilk'll iniJ Inrl'id* ifj-a>iti|£ 
iii*iniLiii4in* *m 1 Na iQiMriJiip CirtitisaEi. 



X d nc 



Aiirrn .... , ,,,.,.. 

Aitflcti IlHv BlH-lEnc ■! 
va* buBH]«#k ITVID M 



, -tw,- ufM.E.wn. Aloplcij fer'# q*lT>i qCd adilPMB jsAll 1^;; 
iVfUdiliB*. 



U I.g, 



irAm icritruff to aetceri pfeiTafi uirtif/oTT iPd|JMJfsr Afec/iBttirs 
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good 



PAY/ 



teadY jobs! 



liidintf {taiti in 

C07I f rol TfflTfJt cf 

statxon 



MIDLAND for Training 

..RADIO for IIIDC 
steady, well-paid JUDO 




JOffH PA SW Miif. 
Irc'wrf. rni' 

Stat* Um* 



Here you have the success secret of ambitious 
young men employed at good pay in many parts 
of the Unitea States. Trained radio men are 
and alwa^ wiU be, Aad now yon can the 
sound, practical extension twniiia neceaeajy, to qualify you 
for (ifTiploymeii t in bmadcBBtin^. police end aviiition radio ajid 
tELBJiy oth« hrancheBof the eigantie rMip induptrv- DON’T 
LET THESE OPPORTUNITIES PASH YOU BY* 

TELEVISION 

that amaxina ^^ientific dcvdopmeitt al- 
ready perfected to an aatonljhjrttf dcffree 
promises to create employment for thoijaarida 
m the future. Midland includes thoTOUlth. 
**uItra-mtodern" televiaion tminitig that can 
fully qualify yeu for tfaia wonderful new Held. 

TdJie YoKr First Keitl Step Xiwartfs 

Success Right Nonvf Get the facfA 

about Midland CoEor'Cadcd training that in- 
cludes attract ve tejcta. eaay-to-undcnsLand 
tioniB labomUfry manuala. all equipment and 
tnela to conduct lUt fascinating experilhentB 
in your own hoiac; followed by four w^eelca 
training in our fine ractio-teleyiaion laborator- 
ies where you will have tho f nendlyp expert 
auper^'iaiDn of real engineem, Wc even fetid 
almf r^lcet to Kumof City for rcsidenL 
trainings And when you graduate you will 
get genuine employment service for life. 
Midland RadiB-TalevlaionTnlnlBs mevltB 

rmpiatud bv TwA RcSJilent. 2. SlTHglit Ro^ldeliL 




lCLJX}SaEA 

JUuMaipd 

mjvTDfmC firtiMW 
Alrimiiw. iwu>. 




MIDLAND TELEVISION, INC. 

28, 29, 30, 31«t Floor* Powar and Light Bld|^ 




KANSAS CITY, MO. 

Affiiialftl ■rllh 
Aitijor SVetKork Outlet 

nirri for this 

rncci QiQ iuustmted diwk 

JIND A C£NUm£. NOTARIZED RC- 
KODUimOft OF A MIDUIHD 4#1-Une 
'‘ELECTRONIC" TEiE VISION PICTUHL 



MAIL COUPON FOR FREE BOOK 



I 

I 

I 

I 

I 

I 



Midland Talavlstan, Inc., Power A LJeht Bldg. ^ 

DenL2Q&4.* Kansas City, Missouri | 

[PofCe on fiCTTny ^itcard or mail in Hm'vclo'fv) I 

Without obligatinsf tno. 6end_ yonr FRE^H; iUiwirateti . 

book on Xtadicy-Xele viaion opportij n Itiea. | 

| 

Address * | 

CUv - titois I 




THE RET TO SECRET WISDOM 

^Tite a bolt from the h«veru, chewordira* 
GpolccD iTid from the [cvmbcratkmf of Its 
Aacrtd fyllablea p camc the creaden cf cKc 
UnfvtTse*’— so rctat« an old, old l«^End* 
TKttiuiih iKe agM men haw searched in viin 
for this lcs.t word. In its -stead they fr»utui 
keyt to e teeret They leamm hew 

TO Unlodc the hidden poflib-ilitief fLumbe^ 
ing within ewryone . . . atardung, umaej 
that make for a gmCer liu. 

This Sealed Book -FREB 

sealed book by the Rosicruciani p rewali 
ihe plan whereby V4U may obuin thif wealth 
of kncwlcdgE leading to the gteatrr^yf md 
y wilmuC Ob' 

G. T. 

^ BOSICBUCIAN3 

SahJoss /xMoaeJ Caloorhia 
Not a rf/iffifluf argMizetion 



rewirdi of nvii^. For free copy wi 
ligatu^n, Tvtite Scrlte O. 




^^nilLiuii', 

-inLMi. 



AERONAUTICAL UNIVERSITY 



"iA 1 i GasEnBlnePriudipleg— MultH/yb 

\ dl" toderbusinra — HdrMPower— AU- 

T. L& V,-el? tmniolillc Epurlnes — EnBlnen: Eth- 

fc [ alBfc^ ttonary Parta — Knelnea; MdvLdk 

}■- . te j||A#^T' J Parta— Pistons— Fka ton RlriffS— 

f.c ji^ ’ wjBFjP *.-'^"'‘1 CoiiUect J nir H axIh — C ranlcH&alta — 

r- The VbIvbh — 'i'ho Valve 

^ 1- — C-ama uni Cam Attion— \ atve 

i Ti ■ [F TlinlDS— syaiefiig— Oaso- 

5 -:1 W .. r lino — >‘ool Fowl tSyfflecQB — Tho 

1 O Ml'^ture—Cnrburetors— Automatic 

L-^- i‘.:| , isKjMi^Cboie^flupcr-Chargws^TriiiijmlaalijJis 

f ^ fj^^P^_Byuc3irD-M«h— ciutetes— bnlveriMlf 

fSt> ^ „g|®^andProM!cr &t)(dtfl--Tb&lJ!lT(srH)ttal— UMT 
AKtfs — The Running Gear-— Brakw — Wbecl 
AtLfmment-KEiea AcMcm — StcerlDE OeBr—Tlnsa— 

Llibrl can titan dl.tltrlcatloin—AuiOinotlTe LlectriClty 
— TjmlllCrt Hyptems- Magneto Isn|t1on— .‘^park Plufi— TgrtUeiaqoll* 
.-t>F«tribiUQn-AulctiH-tk Sp»rt<Umtral..]KnlTh)n Tlmlr»-41-^*mLor*-'S|arterfl 

-fiofientor nad SliiTHif -IJ K+illiiF Srrt^nriG--&tii(™ 

_ _ tlburTtriif .. ISliKfTy Twitlnr Trimble*. 

trvGlao W|*Wl or all Oatoniabllv Porta FoPy UlUfTrat^. To fi*l TWil 
ZrU AiaiAiOHCO lor T-eunoIr tlmpiy ril} |n ojid Mail Coupon TCda-r. 

A^_C £ATf O HL VJ$1 -_A JiONTH^ ^ 

^co. AunerWo!, 4* WEST MrJ sTum.^tw^onH 

Pleoar *iAd m* noDtpaH AUDBT-'t HEW MJTniibB] LE tiUl&E i|4] for Itw 
■jmijutkifi . Tf I dmiilp t«i |k wa El. I will Jii-nil yt>a.M LwitaEnTdATa:; LficnniRHL* E fbiuCiiJfe- 
}j futil puntiuB iktJh of IM b |^d . CKfa«fw|«jf , | vlEI rAtEun it tu yoa pracitcUF. 



YOUR 



A| 


j 





Nema. 



AddrAM 

Of rtipoiliin . 

R*fKf^ElC -0 _ 



W'ftcn icrififliT p/rnsc mCMflOrt PojJtddr jTfrcAcxicB 



- -I'M 
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Warfai i>it lltl-Velt Light fitckel j 

Th!* isafVBjijiiB JjVXaXIC w W-HJrr «-i’L ^ 
d[> thv at ffiM 'li pr|<<Mj ivjKp. ia 3 

naltM WELDSf Cirli-nikcr Blvchi, 

Bumpfhi. FAndari, Tarrki, Tarm Machln- 
arvp -ifhI atC- Will ilm i">4!^dr nebd iin 

1.ha 4>fbtc*l Ti»riM!rk4. WniK* rju m». ^bwlr fij>i bf»H. 
rrjtl<«f k«d iJI otiiir ■'n'4^14- ^li'n ■■liJinuj i>'T?fi4iHi ^s- 
p»^|mt;+ f-jLD- DiAkC' sp rflMrh B' an ■* s^iik hniifl' rnpriir 

p.%h. n.' IjiKi biiimni -^»pBn p W/O.Jini .'bop SuW'. 
AC^HTS — Ud.L* blf prolitp peftlc^ to i,i.mxsi> lieb^riei. 
nQttiiM .(TinrhlnB eii:ijip. Write IVIJIAV for eur 

tt(.]i4,V Tlii tL ■it fKl! 

DTNAMIIj WCLDEft CDMlkjipiY' 

Ins-FK StiMirlan HhcI Chl<»i«.H llllniiih 



RETAIL^ 




SAVE THAT OIP mn 



AttUiilng nriv jnlocltrCHii tkUlt^r — SO^LQ Q^IY 
^fin& trrau-t.H, holes Jn oltl ttrrrs, uhi^'a, 

— n.iivtitlri^ uf rubtie-T, leallitr 

or i-ktih. Spri-MiiB on like buLltr. 

Dries totrijh overnlplit- Watcr- 
prewf. flesihfrH tic,i[i -niLin] . Won’t 
i;piiLii o IT — i|na.ifan tc«i I 25 c 
fiacknne i2-*i rcpairal ^ 

many 11!«, Get SO LO at O 

Bnj- liJii' or hariiwan: stow. | 






<!^U.S.Gov't.Jiib 



MBXi — Women, ne'e IB to SiJ, aalnrleg tq start. 

Sl2li& to S£ln|> yearly. For Hat of u«sl linns, 
how to qvaUfy, l□■cati^lHa. etc., wrfto O^t^lENT 
INSTKICTIOX KEHVICE, T>ept, Ill-C, St. 
liouin, SIo. I This HerVice ea t a b 1 1 sTi ed t H fl " > 

AGENTS a SIGN lEnERS 

For Store tronia and Of&ne Wlnilowa. Anj^oho can put 
tbem OB-. FrM eiuii.pl«, UbEralODcr lo eetieral mienra. 
METALLIC LETTER C0..43B «■ Clark St., CMcaga 








I NATIONAL POULTRY INSTITUTE. Di[rt. 37-0 
I AdBmd Centpr. N, Y,* Att'nj Harry M. Lamqo, Prsa 

I iJcar Mr. Tamcnr Send mn your FREti Book ’"How to IljiSise 
I Poultry Tor Profit''. I want to know itiort- uboui my oppor- 
I tunliy to DiaKe exlrn moTiey apare or full time- 

j Niilnt' . . 

I AcldrcTh-i ........ . ... . ............. 



Many Earn Ertra Spire -Time Profits — 
You May Buffd a Business of Your Own 



CASH IH 



£?ARE TIM I 
VFULL TIME 



Ffe. tantLw wlme jrca lErr at '■Ke-A 
1'41.U do DCW. IDr tl££lVEd COUTM IkjJ 
■Imt* B-bit [a do 'viAh. pcultry 
■Hclii Cenm tJiB iCbTA. if |^ir 
Aji itfe.rt h. bukliieH «f 
Ell iIki# ireu licw to jniLn a kiti«TI 
iamini^t irgw, kliew yon tn™ A^ 
BipKlwL iend Eni' tJiB factA todiiy. 



Whether you wnni a Jnb at fifwl pay 
or a pmhiBble busIncHa of your own. 
Poultry oCTectN you mouy opportu- 
nllloa. Poultry ■mcsil aud CCRa arc al- 
waj^ In demftod, and at tJmes [here 
is jishortuge of trained poiiltrymeii. 
\ty ifome Study Coutkc OOlfSily 
showa you how to Rucccetl — now to 
Have murtty arid ntflltE motley, cither 
for yourself or tor an employer. 
FREE Book SliOM ttia Way 
to BJe t*ay and Bi£ PrafIti 

hfall eoUTH'h hetniW TODAY 
—for my hlR NEIW' FHFi'.. 
Book, "How to Raise PouLlry 
lur Profit.'' My fony ysfirs of 
ejnerletiee are youra. riie 
lujiiiiry indufllry mnj' 
need you. and theno 

■f ®rr ymi nc«d jnr lew i>wlk- 
GeL IE — hh 4 Kcl ib LIbb fot 
tllA EUETl luxibcy Atut, CDJt 

Lki mjLitA ill f^ultryt 




Start $1260 to $2100 a Year 



GET READY 
IMMEDIATELY 



Railway PoAlal Clerki 

Railway Poethl Clerka set $1.94>0 the firat year renular, 
beiuK paid on ibe first uiid fifteen th of each niontlL. (E79.I7 
each pay diiy.) Their pay jja nutoinntieally iTtereaHfid yearly' 
to 5^,450. Advnbre may be Lad to Chief Clerk nt i2.TUU a 
year. f-$112.o0 each pay duyj 




3 Days Ore— 3 Dayt Off«^Fcf|l Fay 

Ti ail way RoslaJ Clerks oti lotijr runs, usually nwk 3 days 
BlAfl have 3 da>"S oflf duty or in the name proportion. During 
this of! duty their pay contiotiea ju^t as thouRh they were 
w'orking. They travel on ^a puss wliEn ajo bueiin.>aB. When 
they grow old, they are retiroa with ft pension. 

City Mall Carriers, Post Off lee Clerkt 

Clerltn and Carticra now jret $1,700 the first year on 
rceulftr and autoiiiatieally iucxeose SllXl a year to 
and S:^.3lM). 

rile Clerk— Clerk 

Open, to Men — Women 13 to 50, 
Kntrftpce ?a|ftry year. 

Appointments as File Clerks atid 
Clerks in the Departments at Wash- 
ington. D. C-i ate HEadc from this 

exa.nunation. 

Many Clhar Positions 

MutEV other pn-tsitiens art obtain- 
able. Those Viinhina EheKO prjtaitions 
should qualify Lit liMCC. 







Get Fre« List of Positions 

FiP out the tolloEvliig eoupon. Tear it efT nml ftmll It tmlitV — ' 
nmv. ill wee, 

ThiB lEuuitftiem Qny iciult fa yeur rnUlLnii 3i hlf-palj Boi'ern- 
meat jeU. 



FRANKLIN tNSTITtlTE, Dcqt, CIT3, RSEhester, N. Y. 

JUiih CO me, rcitiTflj' rr-i't! ei# tharfe (HI a full dcflcrJptlnn cF U. S, 
(jiiVftnniiHit Jatis ; A2I F'tM 4:1:107 ti llluBtruttiJ biuiili. '’Ilinr 

|ei <G4:e. h t'. H. fixiVi^rnEiiE'Mt .iDh" wkllt {3) J.IeI of U. Ei, GOirni- 
ft'ii^jit Jotiij {t) Tiill Hit; how lo quMELfv for a U. £. ODHTrnifir'ni Jnh. 



^,'uiEcn; 



AdOrcaa - 

Use Thh Coupon Befcm You Mislay It. Wrjtt or Print Plainly, 



irfjfft fif fltfiVTf i'flcrj pf£ft«r TFtrnfron Popitlnr ilfeehnnica 
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POPXJLAH MECHANICS ADVEKT1S3NG SECTION 




NEW INVENTIONS 

iContitturil 30 A) 



L 

T T QUSEWIVES will find a recently pat- 
^ ented cf>rd holder handy when the 

electric iron is 
used. It consists of 
a vertical support 
which is hinged to 
permit ironing at 
the far end of the 
board. The cord is 
held by a small 
clamp near the 
basCf then is car- 
ried up the supporting rod and through a 
sort of clamp at the top. The holder pre- 
vents damage to the cord and keeps it clear 
of the ironing board at all times. 

L_FANDY for the traveler Ls a trunk with 
* ^ compartments which may be IcJcked 
separately. A pat- 
ent W'as issued re- 
cently to protect 
the inventor. The 
trunk has a cover 
and three trayst 
arranged so that 
the whole or any 
one of the trays 
may be kept 
locked. The base of the li unk is the bot- 
tom of the third tray. 

TT'ISHING equipment which does its own 
angling has been patented recently. It 

is an anged so that 
movement of the 
lure through the 
water is accom- 
plished without 
aid from the fish- 
erman. It consists 
of a stand with ra- 
dial arms on which 
a cork plate is 
mounted for supporting the stand in the 
water, Below^ the surface extends a rod to 
which is attached a horizontal rod with a 
short line and lure. At the bottom of the 
vertical rod is another line and lure. Above 
the w'ater is a vertical rod to w'hich arc at- 
tached horizontal rods with wind-catching 
cups. The wind thus turns the device, pro- 
viding motion for the lures. 



T^OR the golfer there has been patented a 
^ handy club-carrying bag on wheels. 

The axle has fold- 
able end sections 
to raise the wheels 
w'hen it is desired 
to place the hag 
end up on the 
ground while the 
golfer plays. The 
carrier has a han- 
dle to manipulate 
it on the course 

I NTENDED lo facilitate removal of snow, 
^ a machine for attachment to truck car 
tractor he s been 
patented. It is de- 
signed to melt the 
snow' rapidly as 
the truck moves 
forw'ard. There is 
a contact plate 
w'hich is heated by 
burners to provide 
temperatures high 
enough to reduce the snow to water. Shut- 
ters in the plate allow the melted snow to 
pass through, disposing of the water. 

FAESIGNED to meet the demand for 
some means of cutting one's own haiiv 

a cutting tool for 
attachment to the 
comb has been 
patented. It 
clamps on the back 
of the comb and 
the cutting edge 
extends down- 
w'ard beside the 
comb's teeth when 
a blade has been inserted m the holder pro- 
vided for that purpose. The cutter does its 
work as the user combs his or her hair* 



fjDue to the fact that many of the devices 
described in this department are still in 
the patent office stage and are not on the 
markets Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them. 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTIOM WELL QUICKLY OIYE VOU 

A Complete Mastery of 

MATHEMATICS 




A Complete 
Course and 
Refcre nee 
Library In 
5 Volumes 

Ari th metic 
Al)febr£i 
Geometry 
Tr! -gort o m e tr y 
Calculus 



Prepare dot^' to ad vaace yourself 
to an important job by Mathe^ 
inalics Training* Jllfithematijas 
13 the foundation of all me- 
ehanicfll and scientific work, 
and of all business or industry 
based on seience, Withotit 
this essential knowieduc even 
the most capable man is left Ix:- 
liind while others forgo ahead 
to better jobs, bigger contracts, 
more money, 'i'ou need mathe- 
3 natic 3 to enlve technical prob- 
lems and W improve, speed up 
and check on your work and 
the work of others. 

Now you can Icam mathe- 
mattes by an easy, itiexrwnsive 
+imfi^T,rjTig method. A 
_ simple and extremely in- 
teresting couiise in book form 
lias been prepared for you by 
an expert who haa devote^l a 
lifetime to teaching practical 
men the fundamentals of this 
important subjiKJt. 

MATHEMATICS 

FOR SELF'STUDY 

Dy Ef ThompMortf B.S^, A+Jlf+j 
Dept, of ilf a t A ema rfe tj 
Frati InMtituie 

Thmie books st&rt rtRht froin thd 
BiTininE with a review oJ arithiiietifi 
that Rivipa you ah epcpia) Bhort-cuts 
and trick nietbnda thaLMivc tOiintltfli 
hours of your tituc. Then they go 
ri^ht into liighpr mathemntir^ And 
show you how nimple it is irbeu on 
u\pert csp]ainn it for you. [h MO time 
at all you will bo IncKlfng with pane 
the moflt queetiona on thia 

aubicct. 

An Exp«rt*s 
SimpliCietf Methods 



IS98 PlfiK Illu&tralEd Mr Thomparits. the author of thtwe 
hopkfi, hua had many yeare experi- 
ence in m ntHeinnt.iual Lraininpr He 
presjjnla each praetiea] meihnd aud problem in the rlear«t. 
BimpleflC way. He get* riehl down to the kind uf intormaticHi 
that you Tteed^in your dnily work. 

Send No Money— Mai7 This Coupon 



for FREE EXAMINATION 



t*. Van Noatrand flo,, Inc., 250 FoiirrA Avp,, New York 
Heud EQE! 3itAllU:MATlCS4 tT)H l;lh;l,l'-ftTt‘HV In 6 
velutnes. Within ift dajn I will clihcf muni tue hookB nr 
«ead i'OLt sa.SJi as flrat rasTuciit and 32 Oft iwr-mumh for .1 
nioiithe — toial SN.flS dlBcouj-it tor cash). tPM-U'3S) 

Name. 

Ad-drtssa. 

City and StaU: ... . . _ . , - ■ • - - - . 

■HefCfeace. . , . . . , 

Address ............. ........ . . — 

□ l-'Ofl VflTCH t^ATAWK^ of tMsrt. hoaks of practical 
iiiNtructJDa and teehnlcal InforicatlDii. clicek iLcfe. If you 
tiu not want MathemBtlca for Self-Stvily out 

panutraph aboeo. 



New Edition 

Thorou|;h|y revised— greatly enlarged 
—offering a wealth of new up-to-tne* 
minute information 



THE 



RADIO 

MANUAL 




New 1938 Edition 



Herein the only complete 
Handbook for atiidonts, 
ariafeura, operators, and 
inappqtors. It covers the en- 
tiro fiokl of radio ia 1,000 
parses with himdreda of 
illustratioE]$ and diagrams. 
It is actually a complete 
course of traininK In radio 
operation ami a complete 
n>ference Ijook for everyone 
in the field. It ^ivo3 in- 
stantly the answer to everj" 
tiuesbou alwiit, principlcB, 
methods, and apparatus of 
radio transrintting and re- 
ceiidng. 



Covers in full detail the Electron TuIjc — Varuum Tuiw 
Amplifiers and OaciLlators — Modulatiouand Modulation 
Analysis — MicroptiOTies — Radio and Audio Frequency 
Measurements — Antenna Jtesistjmcc Measuroroents — 
Latcfit Broadcast Transmitters ’nith jnstallailons, ad- 
juBtmentSp operation, and maintenance instmetions — 
Latest Marine Radiotelcproph. Transmitters nnd Re- 
ceivera — “T>uties of Ground K lotion Rmlio Opcraiors — 
Theory, Operation and Use of Radio liaiifto and Marker 
lVeaeon.s (loealiEcrs) Landing Beams including Lorenz 
piyfltem of luBtrument Lanciing — Itaciio Direction Finder — 
tli« tw'o U. 3. .\uto Alarma approved by the F. C. C. — ^Ultra- 
high Frequency Police Trsns milters and Receiver* — All Im- 
portant Radio ProvieiOnD of thu Commuhiuation* -Art nf 11>34 
fl£ roneitded cITectivE 1937 — Rule* and ReBulnlionn of F. C^C. 
— General Itadiu Reg uiatian* Governing iSieno-lii, etC- 

Thl* i* just a hEol of the va*l amount ef infermafinTi parked 
inte thifi grcJit bcok. It ia caaenltaE to every suident, opcni- 
far, uad iitnpeetur. 

The aulbor, G. E. StcrliiiBh ia .4.«*i*fant Chief, Field Seetion, 
Kngin^erinjE Dcpl>, Federal CommunicBtions Corninieeion. 
The book is bound in dumble ffcziblc Fabrikoid. 



EXAMINE THIS BOOK FREE 

Send Ns Honey — Mall Tltia Conpan 



IX VAN NO.'fTK.ANLl CO., 3KGh Friurlli .Ave.. N«w V^nrlc £ 
3cnd me cn nppreval 'I HH RADIO .^^ANUAL. Wltliln 5 ! 
day-i after 1 reuuivc the boolt, 1 esn return it and owe notninE. ■ 
If t Hecp it, r iriJi send you S'S OO as brat payment niKt t will I 
piiy S2.09 moiuniy theretUcr for 2 mnntha— Sti.fJi) In a», I 
rilfoo-unt tr>r ^anh.) <P^M l -AR) j 

Name 

Aadree.'ij . ... . . I 

f'Ely. . . - . . ... . ... ."itate . j 

ttefemnre , . . ......... j 

Addresa. .......................... r . n r .......... . j 

□ FOR FREE CATAlAXl Of W-St IrOOkS Of practical i 
inaLruutliui and tccliiilciU Information, cTieek here. lE you ■ 
do not wdClt Tli« Radio ^ 



IFhfiTr terRiup to advert^serB plcttse Popular jiferAanicjT 
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WELCOME^ 

DlD>OJ 

hweN^raouBLE 

FlI^WQUS? 



I 40 HE W 
OU> RASCAL. PlUD^r^ 

(Wlf is My Bua " 

NES^ ROB. HA/HA/ 



LOOK UhC TME 
FUTURE 0^ HEAUM 




/ IBETY0UVEHW5 



FLENTy RO^ BUTTME 
BESTOJE WiWHEM 
WE OOTSTUQ^ONA 
COIKTflV B 0 AP-“- 



SDh£ U^TEPESnhlO 
E)fPEftlENCES G£TT 1 (^G 
001 MtflE, SH&RIEC ^ 



IT(JIWKT 3 






Al SrOWOWTOi MASS. t»^lO«AL OXONIAL BUiLWCS. 
WERE WCWW HERE iN P»E<iS AND HESH3RED tT> FORM 
A TVPICW. NEV/ ENGLAND VILLAGE 




WELL, 

STUCftAll RIGHT, 
rscw WlA 3 f WILL 
W 6 D 0 ? h— ^ 



TH^SA 

FARMER F%JNNU^ ^ 
A THAODR ^ 

THERE. HEOUOHriO 
HNDW sasErwMG ABaiT 
UACRWEBV IlLCETHlM 




WELL, MAYBE F CAN 

HELP vou our. yyouLD 
lOOMINOTOOn/EUESOME ^ 
OFVOUHT06AC£0:i IJUSTRUH 
SHORT ON MfrJE ^ 



ITS A 
FlEASURE 
HfLP 
yxifisaf 



later MISTER, rUCHABQE’rtXl 
f JUST OHE MORE PlFELOAp 
WEil,OJR ^ — \ O'VOUR TOBACCa 
CARS RlWIMj AfiAiN HOWMILPAND 

LIKE NEW. mWTXj/TAETV THAT PRINCE ALBERT 
WEt^’jCU? Jf iS' 



M, J, Karrild* Trij. Ca. 



PRfMCE ALBEi^r 6 K 
MO-SITC TREATED. THAT , 
MEAN^ A COOLER, MfLO* 
ER ?MOKc, irtEllOW AND 

RICH TASTIHC* r 



^a^sro 



>oo?£sS 5 ^?e / wEii^ivcoum 
‘W^AWYFRIENPOF 
CM i TO OUTON 
^SSr^Sv iraVESAXAAN 



YiiRO a« 

JUORE 

PIPE PLEASUR^j 



DrirCMTS YOU OA MOHZY BACK 

SrnsL.« 20 frAJIl-Anl pipeflil* af prince 

Albert, If Jfjju don’t find it the meltnweit, 
tHfliieil pipe tebecce you ever eznokedH re- 
lut-n the packet tin with the reat of the li>- 
bacce itt it le U4 et withiti e menth 

front ibiedeic., end we will refund full fiur'* 
cKbbb price,, plu« poa.t«2«- 

iSitfivdl R. J. Reynold* Tobacco Co, 



int nHiiuruML amuivc 



pipeFuli 
af fre> 
iirent tvbnceo in 
every 2 ^ufice tin 



Wiiulon - Salem, N. C. of Prince Albert 



HTifh wriitMff to otfitertUertt nf^nlmn f'rtjjuTor 





Popular Mechanics Magazine 
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Jetty seal beinfs intraductd in df wett preparatory ta e^eidifying. 
Diagram hato acid is unefer beatiUr oil 



\ CIDIFYING of oil wells^ now recognized as an Indus- 
*■ try of the greatest importance* has sa^'^ed oil producers 
$75,00dj000 during the past five years - 

The use of hydrochloric acid to increase the flow of oil 
was suggested more than forty years ago but, because that 
acid ate into the casing and machinery of the well, it was 
impracticable. Tests show that raw* hydrochloric acid cor- 
2'odes and pits metal at the rate of ten pounds per square 
yard per day of exposure. Recent developments have 
overcome this difficulty, and today acid plus ar Linhib ilor< > 
w'hieh keeps the acid from reacting on metal without re- 
tarding its action on earth formation^l^now* in use* 1 

To the uninitiated, the restoration of partly depleted | 



G4\ 



OIL WELLS«f7 
OLD ONE $;f 
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j4crfdi/>*ij>tjf n [L‘«rJ ACtir Shrevt- 
p^rit Dtagrarrt ithcuJf fout 
st*ps rn acid treatment. Sat- 
tam, hif^h pressure is necessary 
to farce acid into mitiions of 
minute pores 



'^jwells may seem miraculoua bTit actually 
* it is only a natural process following 
through from chemical research. It is nat- 
ural, too, that acidifying decrea-seg or in- 
creases the gas pressure which brings the 
oil to the surface of the ground; decreases 
or increases the gas and oil ratio; increases 
the oil and water ratio, and conserves res^ 

, ervoir energy. 



Oil is produced prima- 
rily from sand and lime- 
stone formations, Tt flows 
Ih rough rock pores into 
the well and comes to 
surface of the earth by 
gas pressure or by pump- 
mg. The oil often en- 
counters deposits in the 
pores which lower the 
rate of traveL To increase the well’s pro- 
duction, it is necessary to enlarge the pores 
or remove the deposits from them. This 
can be done in limestone formations by 
forcing hydrochloric acid into these pores 
and allowing it to eat out the deposits. 
Limestone reacts with this acid to produce 
a water-soluble salt. 

To date, 25,000 gas and oil wells in dif- 
ferent sections of the country have been 
acidified. In all the major fields the huge 
trucks equipped for acidifying wells are 
an accepted part of the setup. They have 
a capacity of 1,000 gallons each, and travel 
more than 1,327,000 miles per year. With 
these trucks are traveling “on-location” 
laboratories in which peculiarities of local 
conditions are analyzed. Each well offers 

an individual problem. Depth, samples 

■ * ^ 

* * V 
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Pvtmpin^ J?fl ^^llonr pf 
pnAffpi^je^ acfit prr mmufje 
irrlo writ. L-ieft, treating 
un Oiifd/iama uftd witfi 
10,000 gattons of aeifi 



V ’■* , :.- , 

and other cnaracterLstics 
itmyt be studied before 
treatment. As many as 
15,000 expel iments niai' 
- be r ti i re A ^ tti ^ol ve a 
single problem. Weils in 
limestone and dolomite 
formations are ihe kinds 
-nieated. Some re- 
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quire as much as 10,000 gallons of aeid. 

Astonishing results have been obtained 
in increasing production in both oil and 
gas wells* A typical example is a gas well 
in Louisiana, which was brought from 
1,512,000 cubic feet per day to 7,020,000-- 
an increase of more than 400 per cent— by 
acidifying, Increases of from tw^elvc to 
eighty million cubic feet are not unusual* 
An oil well in the Panhandle increased in 
daily production from seven barrels to lOG 
barrels, another went from ten to 350 bar- 
rels after treatment. 

Many low- producing areas w'hich for- 
merly would have been classed as virtual- 
ly depleted hav^e been made profitable by 
acidi£yitfg>In some casics the life of an oil 
area has been shortened by acidifying^ 
thereby decreasing production costs per 
barrel. This means that by increasing pro- 
duction the oil is taken rapidly from the 
ai’ca W'hereas, without acidifying, a great 
many years might be needed to produce 
the same amount of oil. On the other hand, 
acidifying may prolong the life of a held 
and greatly increase ultimate recovery by 



conserving gas pressure. By a technical 
process in the application of acid, it is pos- 
sible to increase the producing ability of 
the oil Kone, without increasing that of the 
gas zone* This insures longer life to the 
supply of gas — the most important factor 
in bringing oil into a well. 

In wells where gas pressure is insuffi- 
cient, expensive pumps must be installed 
to lift the oil* But this installation at least 
can be delayed by acidifying. When the 
pores of the formation are enlarged, less 
gas is consumed in bringing the oil into the^ 
well than when the formation was tight, 
and this gas, Instead of having been spent, 
is saved and made available for forcing the 
oil to the^op. t f * " 

Unhi* oAly* artificial 

method of “bringing in’^ new w'clls was by 
the nitroglycerin method. Instead of open- 
ing the formation and letting the oil flow, 
freely, the concussion from the explosion 
sometimes doses the formation perm a- 






to 

■ •vV 



if, 






7 



Cf 

cV 



nently. In any event, thfj^e is, much debris 
from the shattered rocic to be BrOiight out 



(Continued ta page l4dA)i 
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^ ^^Wrist^ Watch Recorder (jc>r Golf ' 
^ “ Keeps Total 

Really an ad^ 

^ ing machme in a ffiTi r 

“-^vatch case^a wrist ^ 

^ W'Gcorder for golf- 
ers not only keeps 
b the score for each '* 

I ^ of eighteen holes I a«« 1 1 

but adds up the to- M < 

tal strokes to date * 

1^ during the play. ^ ^ 

The hole score is 
^ punched into the 

j recorder by pressing a button once for each 
' stroke. One hand shows the hole being 
S played, and others give the total score. 



Talking Letters’' on Wax Disk 
Dictated at Post-Office Booth 



Electron rayi nrC harnex^ed by t^iix super-micTO- 
scope f which can magnify an 30J)0Q riAi«£ 



Tia;£^ German scientists have invented a 
super ‘-microscope that is capable of en- 
larging its object 30jOCM) times! No ordinary 
combination of lenses, this microscope 
owes its high magnifying power to the 
harnessing of electron rays with a 100,0{)0- 
volt circuit. 



Freehand Tool for Lathe Work 
Has Demountable Cutters 

Three sockets in a lathe tool just made 
available to the shop w^orker make possi- 
ble the use of a whole battery of diff erently 
shaped cutters in the same tool. One of the 
sflckets is diagonal for inside work. The 



to a **WaX dictated by fft« sens/tr 

in a the post p^c.c 



You can talk to Iho folks back home by 
mail from the Berlin post office. Instead of 
writing a letter, you step^liTto a special 
booth in the post office and dictate to a 
phonograph. The wax record of your 
"Talking letter” is then mailed in a regular 
envelope with three phonograph needles. 



Cirtjijni^ he 

Di 



EfEWs shapes coa be htted in the 
cil^ fyim holder far w4rh ' « 
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A FTER Capt. George 
E, T. E y s t o n li a d 
driven hLs “Tliimderhfjlt" 
i>ver Utab’^s Salt Flats at 
345.49 miies an hour to set 
a new speed record a few 
weeks ago, he expressed 
the opinion that man 
probably will never trav- 
el much faster than six 
miles a minute on laud. 

Speed on wheels Is lim- 
ited to abovit 360 miles 
per houTt the British 
speed driver believes, be- 
cause racing tires as they 
exist today cannot with- 
stand much greater strain* 
At six miles a minute* he 
explained, the outside of 
a tire is traveling about 



Tapy Eyrtftn's '"r hwm/erSflrfl'' 
trmJcJirtS mines' prr hwr 

^—just a biach strtak. C^ntiFf 
ctarting^ engines of Eyston*^ 
lipeedstte^ Bottom, cutauray 
rhetch of Cobib*s 
Note that driver sits ahead of 
front whecis^ One ensinr 
rear wheelsr the other prapet^ 
the front u>heels 
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engineering continues to 
progress and If long 
enough straightaways can 





be found to reach top 
speeds and stop safely. 

The British rivals are 
trying to solve the prob- 
lem of super-speed from 
different angles. Ey Eton’s 
formula was tremendous 

(Continued ta pafe 1 S4A ^ 



Tapj, Eywtun in enthpii of hit 
mighty tpeed ma<;hipo woaeing 
£'□£ dJt protecUen ogttmst 

iumes, C e nter^ drowiitg o/ 
"Thand^rbpit" shews its “crob" 
front whseto and its dixai rtar 
wheels* Driller sit 9 /nsf ahead 
of the mngineSt of ulhich ix 

leeated dn eath side. The fin 
helps ttabitiiO the machine 
at high speed and ufso airdji in 
steering 



700 miles an hour, almost the speed of 
sound. If It were not completely shielded, 
the \vind alone would rip it wide open. 

But John Cobb, whose 350.2 miles per 
hour mark in the "Railton^^ was upset later 
by Eyston traveling at 357,5 miles an hour, 
held that higher speeds than any yet at- 
tained were liltely. In fact, he could see no 
limit, although he agreed with Eysloti that 
better tires are necessary. Given such tires, 
he said, man can go faster if mechanical 



Bottom, tide view of Eysion^t huge apeedatar 
iutt betoT* starting woftd*s record ru/i Oder 
the Sait Plott course 
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Sampling the Stratosphere in a Pressure Tank 




They fiy to the strat- 
osphere with the greatest 
of ease in a lank that 
never leaves the ground 
at the Chicago airporL 
United Air Lines engi- 
neers have inslalied me 
one and one -half ton steel 
chamber as an experi- 
mental laboratory to test 
the conditions that will be 
met by the high-flying 
transports of the future 
in the stratosphere. It can 
duplicate atmos pheric 
conditions at altitudes as 
high as 65,DCK} feeU Not 
only will the performance 
of oxygen equipment, ra- 
dio and other mechanical 



apparatus be tested in. the low-pressure 
chamber, hut it will demonstrate the ef- 
fects of altitude flying upon the crew' and 
passengerSj and possible influence on the 
flavor and composition of food. The steel 
cylinder has an inside diameter of four 
feet and length of five feet. Large circular 
pressure -proof glass portholes at the lop, 
sides and ends permit observers outside to 
watch instruments and crew witliin. Tt^p 
reduce pressure to the equivalent of a 
twelvG-miles-high level, air is evacuated 
by mixing it with water and then dis- 
charging the water. ' 



Throufh a windout zn prEssure chumbtr^ engineers 

ate seen haOing a taste <ff fiigb-pltituds conditions 



Lifesaver’s Belt Is Inflated Chemically When Squeezed 

I 

Life guards at bathing beaches are being 

equipped wdth a chemical lifesaving belL^ ' ^ \ ^ I ^ 

Sw'imming out for a rescue, the lifesaver ‘ ^ _ ' - * * 

fastens the belt around the chest of the ^ 

victim, squeezes it and the belt is inflated ’ JT 

chemically. The buoynnee provides sup- 

port while the guard tows his charge 'W* 

cishore. 



CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine wdll be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self -addressed envelope. 



Lite guard tows ashore a vietim supperted by fidf 
wtuck has in/Iated chenucally 
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Polaroid Portholes ‘Lisht-Condition^ Rail Car 



Not yet two and one-half 
years old^ the crack Diesel-7 
electric streamliner “City of 
Los Angeles" of the JJnion Pa- 
cific railroad has already been 
“remodeled/^ and the major in- 
novation in the remodeling was 
the addition of a light -condi- 
tioned observation car. Polar- 
windows like broad port- 
filter ont reflected light 
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and let the passenger screen out the light 
from the full blaze of noonday sunlight to 
blackness. There are no shades nor abut- 
ters. The outside window is heavy safety 
.plate glass. Inside it are two round disks 
' Ettlaroi d; the outer one, fixedj shutting 
off the light rays reflected from horizontal 
j. * surfaces, reducing glare, and so giving the 
£ passenger an even clearer view and truer 
j colors of the passing scene; the inner disk 



The ^*Capper car and a etorenp of 

its Polaroid tifindow*, which darken at turn of hnob 

revolving at the turn of a knob, adjusting 
the light to the individual’s sensitivity. A 
quarter turn brings the disk to its darkest 
position, where it appears deep purple or 
black. There are twenty -nine of these 
windows, twenty-seven inches in diame- 
ter. They are the largest products thus far 
made of this magic cellulose glass whose 
polarized crystals, thousands of hilUons in 
each square inch, all lie parallel and so 
give parallel direction to all the light waves 
they let pass. The lounge-observation car 
in which these first variable density win- 
dows are installed is named the “Copper 
King" for its interior decorations of spar- 
kling copper. 





^0*phimbIe-Size Electric Motors Drive Miniature Airplane 

Electric motors only half the size of a plctely electrified miniature airplane. The 
postage stamp were built by Rudolph W. model maker spent more than a year ex* 
Chaney of Hackfnsock. N. X, fof* a com- perimenting and remaking parts to obtain 

engine that would run cool at high 
Eoeed. The motors are open -shafted and 
it-starting by means of commutator and 
urushes, operating on one and one- ha If to 
three and one-half volts, alternating or 
^direct current. The amiature has a diam- 
. eter of nine thirty -seconds of an inch. The 
tiny airplane will have propellers, win- 
dows and landing gear carved from silver. 
The body, still in process of building, is to 
be either platinum- plated or shaped from 
j . , . , , , a highlv polished plastic material. The 

motors made tor a mtniatare airplane, com- t t i 

parsd in mfth a posioBc ttamp wiHg spread of the ship is only six inches. 
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The sea 



U 90 mg on tlio oir in fhii otKor^jum^or 

prcgrotn in which a nnvticat obivrvor and an announcar 
for NBC hara joined fomi to detcriba the operationi of 
the Atlantic coaft fithing fleet from a ifeem traedUr. 





Control wpcwkcr, 

leftf at tKt dkU chiring 
A broacicatt fr&m a mint 
and, balow, tk« man 
*Vho doaf tka 
tibia" at hii-ba^ard in 
tka main control room 
during a broadcait mm~ 
anatjhg from a point 
ka|f way around tka 
world. 



By Emjle C. Schnurmacher ' 

"HE man who sto^ time in its 
tracks^ or turns it forward to 
tomorrow or backward into 
— — j yesterday by simply pressing a 
button, sits quietly in front of the long 
panel in the master control room of the 



National Broadcasting Company at 

Radio City, watching the hands of a ^ 

^ clock which point to twenty seconds less ^ ^ 

§ than twelve o'clock noon. 

X In just twenty seconds the musical ^ ^ 

program being broadcast by a Phil- 

X^adelphia concert orchestra will leave the ;i, 

^ air. In twenty-one seconds, hundreds ^ 

of thousands of listeners who are tunedX^ ihjg: place at 10:30 p.m. Berlin is listen- 
^ in on the network will, through their ing to it at 6 p,m., Rio de Janeiro at 2 

' v^nse of hearing, be transported half p-m., Shanghai at 1 a.ra. tomorro’w 

way. round the world to Delhi, India^jO morning, Tokio at 2 a.m. and far-off 
where a speaker is waiting to give a des- X^fellington, New Zealand, at 4:30 a.m. 
cription of an amazing election, telling S^^The ether jumpers never sleep as 
how 33,000,000 voters, most .of them D-J their programs go around the globe, 
literates, went to the polls. ^ The rapid strides of radio during the 

But the man at the control panel does .past few years have made possible 

more than carry the radio listeners in World^girdUng hook-ups which, in the 

imagination to Delhi. He also bridges space of ati hour, will take you into yea- 

time for them. Although it is noon in terday, today and tomorrow, from a 

New York, the program in Delhi is tak- celebration in Moscow to a Gaucho or- 
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KADIO crew ready fc 
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4 broadcast and^ balaw^ 
control luperviior at top 
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l^oadcasf from th« jjnlne. 
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ebesitra on the Argent ine pampas, from a ceremonial fete 
in Tokio to a native dance in Suva. 

Ether-jumping programs with their intricate hook-ups, 
engineered with split-second accuracy, have beeome so 
popular that John F, Royal ^ vice president of the National 
Broadcasting Company, points out tJiat international 
broadcasts are vying with the most popular commercial 
programs. 

During the past thirteen years we have presented more 
than 2^000 of these broadcasts and these figures tell the 
story of radio^s achievement in international broadcasting, 
also ajinboliKing the progress made in radio engineering 
and science,” states Mr, Royal. "Consider the first etiier- 






Broadcasting 4n ey4-wrtfl«if detcriptK>n «f « fl&od, " Such a program uiuatly starh 

out ov«r ihort jud thfrn ii put on th* notworb. 



jumping broadcast back in 1924. The 
pickup point was Havana, but radio 
used a cumbersome technique* The 
program of music was carried to the 
mainland by submarine cable and then 
relayed to seven stations. This re- 
quired weeks of preparation. 

‘‘With the development of short 
waves which could be re-broadcast, the 
Vlgar box^ control panel for broadcast- 
ing from any point whether it be a man- 
hole or a congressman's hat, and with 
other ingenious inventions and im- 
provements by radio scientists, ether 
jumpers may now' bring to radio audi- 
ences an address from Shanghai, a 
Papal ceremony from the Vatican, a 
concert from Berlin, the noises of a vol- 
cano in Italy and other interesting or 
important events? in an iinintcrrupted 



program which goes smoothly on the 
network although those events ori^nate^ 
at points thousands of miles apart. It 
is almost as easy to switch in Paris or 
London today as it is to pick up a dra- 
matic sketch from Chicago or California, 
or a dance band ^rom Boston.*' 

The development of the short wave 
and of the technique for re-broadcasting 
it on regular w^ave lengths proved one 
of the greatest assets to the ether 
jumpers. In 1918 a twenty-meter wave 
was looked upon as almost useless, but 
today, after many experiments and im- 
provements in the vacuum tube, tremen- 
dous distances can be spanned with the 
super-power of that short wave. Even 
the most important sponsored network 
programs are interrupted by the ether 
jumpers when there is an event of world- 
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Ether p*y no 

attdntion to time whtn 
«vpnt« of intarfiational 
importance are in prog- 

reti because^ tome^hare 
along t)ie elr wevai, 
there ere sure to be 
plenty of lUteneri. The 
pictures on this page 
show the NBC staff in 
action at the Olympic 
gemei in Germany. 



wide interest taking plaec. The an- 
nouncement, “We interrupt this pro- 
gram to bring yon a special bulletin 
from London, Moscow^ Manila, 
Roine^^ or wherever the event may be 
taking place, has become an integral 
part of radio broad eastiTigt although 
the scientific preparation behind such 
short an noim cements may require 
’weeks, or even months of work to 
make them possible as they occur. 

An outstanding example of this oc- 
curred when King George V became 
seriously ill. Here was an event of 
worbl-widc importance to be flashed 
around the globe. Immediately 
watchers of the NBC took up their 
twenty-four hour vigil. At the gate 
of the palace, in front of the homcN 
of attending physicians, in ever>' 
strategic point where the official word 














AN iTHER iitmp»f 

broadcflltjllQ ^roffl A 
manholft And, bvlow, ah' 
nouncm9 fh* start ot 4 
rac* 44 th» cars fo* tfia 



of the king's passsing might be given, 
they waited. Across the way from the 
paiace ga-te, a man was stationed at a 
telephone connected with the British 
broadcasting station in London which 
in turn was connected with the master 
control room at Radio City^ with a short 
wave *^cUe line” over which the engi- 
neers on both sides of the Atlantic cotild 
talk and get everji:hing in readiness. 
When the king breathed his last, the 



watcher at the gate signaled the man at 
the telephone* “King George V died 
three minutes ago/* the man at the 
phone told the control room in London* 
Immediately the British Broadcasting 
Company talked to Radio City over the 
short-wave cue line* The message came 
in over short waves to the receiving sta- 
tion at Bound Brook, N* J* From there 
it ran over telephone lines to the master 
control room at Radio City, where the 
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ANNOUNCrNG tK* d*«rti of Kjh^ 
&*or 9 « V of EngUnd ond* b*loi^, lh« 
man of wtm boKind fh« "hot iwHefi*' 
¥rh1ck ufiita tho world through long 
and ihort wavot. 

master control engineer j 
pressed the * ' hot switch ^ * and V 
re-broadcast the message ont^ 
the network, ^ 

Although the fether jumpers^ 
scooped the world on the news 
of this event they were still 
not satisfied, for the cominer*^ 
dal program which they had 
interrupted to do bo wasr : 
broadcasting a cheery 
They decided that in the fu- i 
ture when such aolemn events 
took place even more prep- 
aration was necessary. Soon 
the occasion arose for such 
preparation, for over in 
Rome, the Pope became seri- 
ously ill. 

Immediately the same elab- 
orate preparations were made. 

But in addition to the ar- 
rangements for the ether- 
j u m p i n g broadcast from 
abroad, in Radio City another 
group of watchers took up 
their vigih There were four 
organists, one announcer and 
one engineer on hand so there 
might be a short solemn pro- 
gram ofjfrgan music as a 
prelude to the announcement. 

In order, therefore, to scoop 
the world, even greater speed 
would be necessary than be- 
fore. The ether jumpers, 
who measure time in split 
seconds, would have to beat 
by nearly forty seconds their 
previous speed in reporting 
King Qeorge^s death so that 
there could be a thirty-second 
prelude of organ music before 
the announcement. 

For more than a month, 
until the Pope finally was 





Main control 






fi^psri ar« tunocf 



pronounced out danger^ the studio 
vigil was kept, ip addition to the one in 
Vatican City* The crganistfi were di* 
vided into two-iK)ur shifts and wore on 
continuous duty, waiting for an event 
which did hot occur* 

“This demonstrates the great detailed 
attention whieh is being paid to every 
phase of other jumping today/* states 
Mr. Royal. "It is not only a game re- 
(luirhig the immediate adoption of every 
practical improvement or scientific radio 
device as it is originated, but requires 



Also great patience and the willingness 
to take longer chances to bring world 



r. 



tfti 

events to tho^ tadio as they ^ 

occur. 
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An impressive example *df thlft was 
the expedition made to a tiny spot iti the 
South Seas* Poiir tons of NBG broad- 
casting equipment with a staff of cpgi- 
neers and announcers made a T^OOD-mile 
journey to the Southern Pacific so that 
ether jumpers might hear an eye-witness 
description of the lon^t total eclipse 
of the Slip ( Continued to page 138 A) 
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Miles of Neon Light Ten-Story Broadway Sign 




Bock ot th^ htitzc of 
while attJ Cfftored ofttl 
animotcd tightr that 
hrijtkten Broadway ara 
intricate electrical 

^*brairtf" In circle, 

eitctricians itiork from 
c/lurf to ivirinf, 

switc hvE and movin g 
ribbons that animate 
a giant sign; abocf«» 
raiaing neon i^ubifiii; 
asoinst a Etaet frame 



Up above Broadway rises a new 
electric sign. Eve r y, p w 
etching its advertising message rii 
white lettei‘S and colored lights 
against the night sky, adds thou- 
sands of bulbs^ miles of neon tub- 
ing to the alrccidy uolossal total 
making Broadway the '^great 
'white way,” T!ic Jalost is a sky- 
scraper in itself, a steel sti'ueture 
100 feet high and more than a 
btock long, requiring a crew fif 
twenty "five steel worker,'5 and 
electricians in assembling it. The 



mechanism that makes the pictures and 
letters flash and grow and blink is highly 
complicated* The builders 'w-ork from dia- 
grams sho’wing banks of switches, rheo- 
stats, photoelectric cells and traveling rib- 
bons that make and break contacts like 
the perforated paper ribbons on a player 
piano. In the twenty -seven blocks be- 



tween Times Square and Columbus Circle 
in Nevr York City, Broadway is lit by 
111,000 incandescent lamps and twenty - 
two miles of neon tubing. When all the 
signs in the district are hashing and spin- 
ning at the same time they consume 3,250,- 
OOO watts an hour, sufficient electric en- 
ergy to light a city the size of Denver, 
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SKfM BOAT 
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Tfip, 0f the skin boat ot the Eskimo and of tho entraitct 

la the igta^. On poge is the igtao^ utith its air-condi- 

tioning arrmigement. Bottom, this page^ vestibule Id crtCroUCC 
lunnol of igloo. Note sod artd drittwood construction. The tittit 
girt wears parkOf with fur garments beneath 



PART I 

l^ONT pity the poor EskiTtio — 
at least not the Alaskan 
Elskimo of Bering Strait. 

He lives in a lajid of snow, 
howling winds and sub-zero 
temperatures. But he thrives on 
it — and Ukeg itn. He lives a stone- 
age existence in many respects, 
but he has an air-conditioned 
house. Most Eskimos have nev- 
er seen an automobile,, yet many 
of them fly to work in airplanes. 
Most of them never heard of vi- 
tamins, but they probably get 
more vitamins in their daily diet 
than any people on the globe. 
The Elskimo has little in the way 
of natural resources, but he is 
smart enough to make the most 
of what he has. 
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POOR ESKIMO 
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Aside from sod dug from 
the tunclru swamps, driftwood 
picked up on the J>each, and a 
few articles secured from 
traders, the Eskimo has no 
raw materials except those he 
secures by hunting. Yet from 
these materials he fabricates 
dwellings, clothing, boats and 
W'eapons, Ho makes them in 
the same pattern that his an- 
cestors have used through the 
centuries because Ihcv are 



Circte^ txamples; -o/ what 
ttta E.'^kinte, 
old, ween. Bottom, iyp- 
icai igloa, fjaif aiioat end 
half heiow graiifui level 



COlO AIR ^ CA4i&0« 
AAOHOJCID5 &A^tUFtA.?N 
OUl Of l&lOO IK TO 
LOWER entrance ■ 



659 





PO r HL A R M E C' H A M C S 



\ 




better suited tp his needs 
and to the rigorous cli- 
mate than any that civi- 
lized man has been, able 
to devise^ 

Nevertheless, he is 
quick to adopt the latest 
products o£ civilization if 
and when they have 
proved their superiority 
to his own devices and 
methodsp Thus, we found 
him hunting in the same 
kind of oomiak or skin 
boat that his forefathers 
used— but propelled by 
an outboard motor* In the 
boat along with stone-age 
harpoons, we saw rifles, 
binoculars, a compass, 
and a primus stove. These 
modem implements make 
him a more efficient hunt- 
er. And he must foe an 
efficient hunter to survive* 
The Kingekmiu tribe, 
among whom we lived for 
some time, dwell at Cape 
Prince of Wales, Alaska, 
westernmost point of the 
North American main- 
land, just fifty-six miles 
across Bering Strait from Siberia. Con- 
Irai’y to general belief, these Elskimos do 
not live in ice igloos. Virtually the only 
Eskimos who do are those who live where 
there is no driftwood. 

The typical Cape Prince of Wales Igloo 
is built half above ground level and half 
below and banked with dirt to minimize 
wind resistance* Its walls and roof of drift- 
wood and whale ribs are covered with peat 
sod for insulation* Old walrus hides shed 
water from the roof. But if water seeps 
through* the sod underneath absorbs it 
like a blotter. 

The igloo consists of one low-ceilinged 
room about twelve feet square and an en- 
trance tunnel from sixteen to twenty feet 
long and half as wide* Light is admitted 



Lvftt Ethimo child 
dttsstd lit 

skylight 
with translucmnt 
tovtrina <ind f*nce 
aroand it. 
diagram showing 
various parts af the 
Eskimo’s harpoon 



Top^ good day*s catch 
of tor an Eski~ 

mo crew at Cap* Prince 
of Wales. Right t Wal~ 
head 




661 







POPT^LAR 



MECHANICS 



T op^ Itftf map Eahim^ lar%d. Rigkt^ ftupter psing knif^ 

to prepare hh Itineh iff wpfrut hidt off4 hiubbtr. CtPifTt 
ing g^ar fifr d fotttiPij «uCC<^» dn iki tiui 



■ftjiAvn 



through a skylight of translucent 
strips of walrus intestine sewed 
together with smew% The tunnel 
provides storage space for food 
and household effects. It is also a 
part of the air-conditioning system, 
tunnel floor is lower than that of the living 
room and acts as a sump allowing the cold 
air and the carbon-monoxide gas to 
from the living quarters. The warm 
inside rises and forces the cold air down 
and out. A small ventilating lube in 
ceiling can be opened to admit fresh air* 
Thus the fresh air enters at the 
W'here the inside air is w'armest^ and 
tempered before it descends to the floor 
level w^here the occupants work and 
Like the igloo^ the Eskimo parka is 
air-conditioning device, Its primary func- 
tion is to protect the wearer against one of 
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equipped 
v}itfi aMtib^iiird tnotor ^fid 
tvtided /«r walrtAi htinf. 

Crrcfc, bteached shet^ton 
of a oomtah on t he beaoh. 
ft if made of spruce 
drtftuiood, the parts 
fafhed together ufith 
ttrips cf wattvc rtrijphide 

the most dreaded of 
Arctic disasters — frost- 
bitten lungs- Essential- 
ly, the parka is a hooded 
shirt worn outside the 
trousers and fitting 
loosely around the chest and 
neck. It is usually made of 
reindeer or squirrel fur. The 
hood has a ruff of long fur to 
shield the face and eyes from 
driven snow. This ruff is usu- 
ally of wolverine fur which 
does not ^‘freeze up." That is, 
frost and ice collecting on the 
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^ Jtight^ oomiohs turned upside doutn fa pn 

' tdl^de of uiJiale ribs and dri/tojood, Boftam, 
ing oomrah tvfth teatrus Aide 



hairs do not stick, but can be bmshed off 

easily. 

Cold air enters the parka around the 
loose bottom of the garment, is w'armed by 
contact vifith the body, rises past the loose- 
fitting neck, and passes out through the 
long-haired ruff in front of the wearer^s 
mouth and nose* There* the cold air being 
drawm into the lungs is mixed with the 
heated or ^^conditioned” air, escaping 
through the parka top* 

Here in 'The States" we have recently 
adopted the hooded, transparent rain cape 
that can be folded into a small envelope 

iCantinued to 13rA]^ 
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New “ Mauretania ’’ Replaces Old Sea Queen 




Hvtk is iht nfW **Mauretattia/' launched recently from Enfflish Bhipyard dnd 1o be edmpfeted tn time for 
IrariSUtlontic tertficc in SSJ9, Bearer of a proud noinej thiB Cunord-White Star liner have fen decks 



f 








Bearing the famous name of the former 
speed queen of the Atlantic, the “Maure- 
tania,” a new linei\ will enter the trans- 
atlantic service in 1939* The new “Maure- 
tania” was launched I’ecently, largest ship 
ever built in England^ — although far small- 
er than .ScQltish-built “Queen Mary*” 



There will be accommodations for 1,250 
passengers in the vessel, which is 772 feet 
long“just ten feet longer than the previ- 
ous “Mauretania,” now retired, which sev- 
eral times set speed records for 
crossings. With ten decks, the liner 
register a gross tonnage of 34,000, 



Aerial Camera for Fast Plane Carries 500 Feet of Film 



Designed for today s fast airplanes the to be reloaded so often that valuable time 
latest aerial camera has 500 foet of fUm^ was w^asted* Since it takes about ten min- 
enough for more than €00 exposures- Old- utes to reload, the new camera enables 

type cameras, with only 100 exposures, had photographers to spend about an hour 

more each day actually 



Lateff aermf Camera is shown on ground beside fast plane for vjhieh 
it uJif£ designed. Note plQne*s t>isihitrty 

tr r-^- - 

r«LiA 



taking pictures. The caiu-"\p 
era takes pictures nine \ 
inches square. It Ls made 
entirely of a 
metal and has no moving, 
parts betvreen local plane 
and the lens. The film is 
held flat by vacuum pres- 
sure. A metering device 
insures a uniform space 
between exposures wdth ■ 
minimum waste of film.* 
The camera is equipped 
with a wide-angle, eight 
and three-quarters incK 
lens. ^ 
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Thirteen-Mile Water Tunnel ‘Holes Through* 
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SAM JAC INTO TUNMCL 
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■rajT» piJFfilhe &an Jocinl^ tUnnjcK itcand in ef thii'ty-eight roch bores on aqu^ipFu^f rfiSAtintil 

id cttery a billioff ^atlon^ of woierltliHy to thirteen California metrapoliton ulaicr district citioE 

j of the toughest engineering prob- and its construction has been made ex- 
on the 39^mile aqueduct that soon tremely difficult by heavy^ broken rock 

nke Colorado river water across des- and large quantities of water under high 

id mountain to southern California pressure. This particular tunnel is, how- 

orlng the thirteen -mile tunnel under ever, only the second longest of thirty - 

racinto mountain. The eastern sec- eight hard-rock tunnels totaling 108 miles, 

/as ‘‘holed through** recently, leaving nearly one-third of the full length of the 

nan 4iSOO feet of the w^estem section aqueduct. When completed the waterway 

completed. The tunnel pierces a will carry a billion gallons a day to Ihir- 

der of the 10,805-foot Mt. San Jacinto teen cities in southern Califoi^ia. 



elephone Wires Are Plowed Under to Eliminate Poles 





. ^ 
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They’re 
Tjcires in 



strings of 
road. 



plowing under the telephone 
Ohio, and it*s goodbye to the 
telephone poles lining the coun- 
Traveling at a slow walk, a spe^ 



cially built plow" turns a furrow twenty- 
four inches deep and drops in the wire, 
which is fed from big spool'! like thread 
through a needle. At the same time a tin- 
covered copper strand is laid for a 
ground wire. Motive power for 
the plow Ls supplied by a tractor, 
truck or winch, Engineers for the 
Q hio B ell Telephone company 
have started "the plowing opera- 
tions in Summit county. 

tV- ' 



7"tiepAajie wir* i'b ftd into tfii sroitnd from thest spootr as the 
plow tuj-nj up 4 fiirrouf twtnty-fouT inches deep 

* - .i ^ « 



House ’Built of Ashes 
Is Weatherproof 



Waste ashes were used as a 
building material in an experi- 
nni>TTt in low’ -cost housing, and the 
resuii was a six-room home as 
sturdy as one of brick, resistant to 

pL(/ 
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vermin and to tempera- 
ture changes. The mate- 
rial was ninety Ifive per 
cent ashes, five per cent 
sand and cement^ with 
soap for a waterproofing 
agent. The specimen 
building was erec^ted in a 
south Afr ican cit^ ^by 
three ufistilled laborers 
at a coat of about $1^100, 
The \vaate material was 
poured as a liquid into 
moldSt solidifying quickly, 

H 

R ead- as'You'Eat 
Lamp Holds Paper 
on Dining Table 






Sky Ladder of Windmills 
Lines Up at Autogiro School 



Next time you break- 
fast in a hotelj perhaps 
you wdll find the morning 
newspaper propped up on 
one of the new "‘read- 
while*yoii-eat" lamps. 
A ten-inch metal shade 
iflects the light of a sev- 
en ty-five-wgtt bulb down 
upon the newspaper^ held 
at a convenient angle by 
^an adjustable bracket. A 
';?fbby light on top of the 
^ lamp signals the \yaitej^\ 





Six wtnst^Sif nutogiras flying in echetan formation witft ttudxnt pilat^ ai 
tht cttnlrttls are cdug'hj hy phatagrapher Wright Field al Dayton 




In these days of mass airplane flights and sky parades 
formation^ a formation flight of autogiros is still relatively 
rare, A photographer climbed high over Wright Field at 



■D ay ton. O., the oth er day "to 'shoot" a sky 
lander ot "w'lndtniUs.” Members of a class 
of student pilots were putting their wing- 
less autogiros through didll in echelon 
format! on 



Radio”W^aves Heat Up a Rivet 
in World's Fair Building 







in propped against lamp braeftet 



Just to demonstrate what radio waves 
can do when put to work^ the last rivet 
driven into the steel framework of the 
RUA-^a xhibit building on the New York 
World^ ^ Fair g^round s was heated by radio. 
The oscfllatoT of a r eg ula r radio transmit- 
was set up in the building, Jnstead 
of directing its output into the ^ual an- 
tenna, it was directed into a coil of wire. 
This concentrated the radio waves in the 
center of the coil instead of broadcasting 
them, and it took just a bit over a minute 
to heat the rivet white hot. 
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Air Flow Indicator Measures Precision Parts 



niROUCH 

PISTON 



PATM OF leakage 

TO Alh SUPPLY 



aEXIHLL TUBE 



r^ASSAGE FOR 
Am IN PIN 



Testing n pitton pnd other outemotitfe parts wit ft air ifIou> gaaStr L^otiag,e tft air p^^^ gauge and 

part is iranstatad into pressure tasily read an vmrttcai gawgt. Crats-ttdian diagram iUastratts aperaticn 



Extreme accuracy in the measuremeritv 
of precision parts Ls obtained by the use of' 
a gauge sensitive to air flow. The leakage^ 
of air in a tiny gap between the gauge and . 
the part b^mg measured is shown on a 
pressure gauge and is in proportion to the "" 
clearance , between the parts in contact, 

Fmir 



Air is fed at a fixed pressure into the hol- 
low pin gauge, and slots let the air escape 
between the wall of the hole and the out- 
side of the pin gauge. So sensitive and so 
easily read is the pressure gauge that 
measurements of five hundred^thou^ 
sandths of an inch can be taken accurately. 



eeled Trucks on Railway Coaches Give a Smoother Ride 



Greater riding comfort is afforded by a 
j new type of trucks for railroad coaches, it 
has been found after four years of research 
by the Milwaukee Road. The truck 



UJ a 



four wheels instead of the six on the stand- 
ard truck now in use. Twenty -eight coil 
springs arranged in six nests replace the 
springs, resulting in greater re- 
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siliency* A level izer bar, 
which equalizes the load 
on both sides of the truck 
if one side becomes over- 
loaded, is another inno- 
vation* Two snubbers, 
similar to those used on 
automobiles, ai’O installed 
on each truck to stabilize 
the car and a one and 
one-haP inch cushion of 
rubber placed under the 
center board of the car 
deadens noise. Test in- 
struments show that cars 
equipped with the new 
trucks and rubber cush^ 
ion are subject to less 
sway and bumping, and 
that they are considerably 
less noisy* The new trucks 
weigh 29,000 pounds, 
compared to 40,000 to 
45,000 for the six- wheel 
type. Since it costs nine- 
sixteenths of a cent per 
year to haul an ounce of 
dead weight, the savings 
on weight alone will 
amount to several hun- 
dred dollars per year on 
each car, according to 
railway experts* - 



;lo X UycuJifuu. Hju^ 
Five-Foot Model Seaplane 

Takes Offf Alights on Water 



Whvn /i« ur«£ nof a F^rt Worth and J-oe 

Angeits, Capt. Hap ikis tncdtf 

Taking off from the water under its own power, a sea- 
plane model built by an air-transport pilot can fly for ten 
minutes and glide down to the water again* It is built of 
balsa W'ood and has a wing spread of five feet eight inches 
and a fuselage thirty-eight inches long. The motor develops 
one -fifth horsepower at 5,000 revolutions and one -fourth 
horsepower at G,500, and flies thirty seconds on one ounce 
of gasoline* C apt. Hap Buss ell qongitnjcted the ship in spare 
time between runs on the Fort Woi'th'^Los Angeles route. 

Hippo” Car Can Roll or Swim with Ten Passengers 




eresf: a riufr in their ampAE&i'an far, which traveti 
enty-two milts a/i hour on land and twtlvn milts an Aour on utattr 



Bridges might save 
time, but they’re not nec- 
essary to the German 
army’s new afnptilbiaTi “ 
automobOe. Carrying as 
many as eight or ten men, 
it can drive right off the 
road and “swim” across a 
lake or river at tw^elve 
miles an hour. Top speed" ' 
on tho highway is seven 
ty-two miles an hoar.^^-f 
F rom the front the car i'e-4fc 
se rubles a hippopotamus.* 



CSend postage to our^ 
Bureau of Information#, 
to learn the name of th^ 
maker of any device de- 
scribed in this magazine* 
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Baby Rides in a "Rumble Seat" 
' When Daddy Goes Fishing 



:\r E C H A X T c s 



The pulp is then treated and the rubber 
obtained. The guayule .supplies rubber by 
this method after four years’ growth. Auto 







Piftyins nitFsemaid ia no def«rre/if to a day*S fia/iing 
when JPOU can ca^rry fha on your 



There was no use in staying home with 
the bjsby wjien His wife was ai^ayv s MiaVtit 
man decided. So he rigged up a seat slung 
over his shoulders for the youngster, at“ 
tached a sunshade^ and now the baby goes 
along whenever daddy fishes. 






Additional Sources of Rubber 
Guard Against Shortage 



To guard against a shortage of supply, 
new sources of rubber are being developed 
the United States and other countries. 
Whereas the hcvea plant has been the 
principal source of I'ubber, the guayule 
plant is fast developing as a substitute. 
The guayule is different from the hevea In 
its latex is contained in cells which 
not communicate^ therefore the latex 
does not flow when the bark is cut* How- 
an extraction plant is in operation, 
rubber from the guayule by cut- 
drying, cutting into short lengths, 
cleaning and then pulverizing in water. 



tires were made from this rubber in 1934* 
The guayule, therefore^ might be a source 
in case the supply of imported hevea rub- 
ber should be cut off in emergencies. In 
Russia, experiments have been conducted 
on more than 150 plants capable of yield- 
ing rubber. The most encouraging results 
have been obtained vvith the chondriliat a 
plant W'hich grows in profusion in Turke- 
stan and Transcaucasia* and with the 
■*kok^sag-hyz," which is being cultivated 
in southern Russia. 



Beetles by the Quart 
Caught in Bottle Trap 

Twenty thousand Japanese beetles are 
captured every day in the forty traps set 
for the insect pests in th^Bronx Botanical 
Gm-dons, - -Millions of t besc^eetles" have 
invaded the shrubbery in the New York 
area and w'ith the plague still menacing^ 
the authorities have asked professional 
and amateur gardeners to cooperate in the 
defensive fight* The insect is about the 
size of a horsefly* Experts are experiment- 
ing to find the best means of killing the 
beetles and checking their spread. 



' Japanese 




CofifeefEPtj? a iiflirart oi Japanese hmnt a trap rn 

Arajur Gardens^ Beetle is liAown aboi^a 



Mi 




Weath 



ions 



"rpAR out in the Atlantic, atand- 
^ ing guard in one of those 
oceanic “blanks" whose treacher- 
ous weather has never been 
charted, the French ship “Cari- 
mare” Ls pioneering as a floating 
weather bureau for transoceanic 
ships and planes. For more than 
six months it has stood at a fixed 
point 800 miles west of the Azores, 
collecting data on the weather at 
sea and in the upper air, broad- 
casting marine and flying weather 
reports four times daily on a reg- 
ular schedule. These I’OporLs are 
picked up by vessels and by 
weather stations at PariSj in the 
British Isles, Canada and by Pan- 
American Airways radio men. It 
is hoped that the next, few years 



will see a chain of ten or twelve 
completely equipped meteorolog- ^ 
ical vessels posted at strategic 
points in regions now shunned by 
all but a few daring ships or , , 
planes. There ai^e a number of— \- 
these oceanic blanks, vast areas O 
feared by navigators because 
their uncertain temper; typhoons ^ ^ 
fogSt hurricanes beset ships with- 
out warning for want of regular 
meteorological observers. One 
covers about six million square 
miles between Bermuda and the 
Azores, a vast stretch of salt- 
water wilderness that has been the 
graveyard of many a ship and a 



menace to travel by air. Two oth- 
er nautical blanks, not so large, 



e€9 



BmlatVf **ga^aing up*‘ pilot balloons to be sent toith radiameteoT^ 
agraphs to upptr air for WeOfher observations. top, batioon 
starts decent from special launching tube dn the "Carimare" 
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Top, compiling weathcr-mop data rn chart room of ^'Carimara'* 1 
bclaujt making obstrvationst and the launching fwbe for balloona 

Carimare** their observations of weather 



occur north of the Great Circle 
navigation route between New 
York City and the British Isles; 
one is approximately 500 miles 
south of Iceland, the other a sim- 
ilar distance south of Greenland, 
Permanent weather ships coiilds 
in a year or more of scientihe 
study and record making, solve 
many of the meteoro logical mys“ 
teries of these blank stretches, and 
with regular forecasts available 
they could be opened to new 
steamship lanes. At present some 
1.600 ships on the regular existing 
ocean routes take weather obser- 
vations and report to the U. S. 
weather bureau: some several 
times daily, by radio, others by the 
week or month, and still others 
^submitting only annual reports. 
Occasionally some of these ships 
wander or are blo\^Ti by tempests 
into the region of doubt and make 
observations in passing, but these 
are usually inadequate both in 
number and accuracy. The **Cari- 
marcj” once a combination freight 
and passenger vessel, has been converted 
into a fully equipped scientific marine 
weather laboratory. It is staffed by ten 
French meteorologists assisted by a crew 
of seventy men and officers who devote 
full time to detailed observations of con- 
ditions at sea and in. the air above. Any 
ships in the neighborhood report to the 



and overhead air currents. The ship has 
‘ both sounding and chart rooms and a spe- 
cial launching tube from which pilot bal- 
loons and radiometeorographs are released 
daily to take readings in the upper air. 
From these readings, weather maps are 
compiled and data broadcast by radio. 
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' High'Voitage Power Line across Nation Seen 
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Df Off runt ot ttip illu&trot^ix 
a hiffh^uolfage fircu^f. Left, 
prophtiic nidp of futuTC. 
-evitTt:nt 

Ins ■t'PLEt-C'tir of cheap pcuiee 

S00,000 or 400,000 volts 
will be possible. One elec- 
trical engineer e^iti mated 
a 400,000’“volt line bring- 
ing Columbia river cur- 
rent to Chicago with a 
lo5,s of only ten per cent 
could deliver 700.000 kil- 
owatt -hours at a trans- 
mission COS'! of only about 
one mill per kiJowatl- 
hour, Adding the cost of 
the p<jwei\ Chicago could 
have pow'cr from the Pa- 



Direct- current transmission lines across cihe northwest at a cost of three and one- 
the continentj tying together the great half mills per kilowatt-hour. If the voltage 
pow'ei’ centei's and making it possible to ^ were raised to 750^000, the line could de- 
light New York City or Florida with elec-^'* liver I,S0O,OOO kilowatts to New York City 
"tricity from the Columbia rivei% are proph-^' — twenty per cent more than the city now' 
*esied by Gugineers. Power plants could be * 'uses! Last year the total ereclric powder 
located at sources of w'ater power or in delivered in America amomited to 37,032,- 

lignite and coal fields w'here cheap steam 000 kilopj'5^lts, of ^w hie h 10,474,000 kilow'a Us 
is available.. Direct- current transmission!* cam'e from" wfitor pbWer. Government en- 
is not hampered by the limitations of al"L- gineers estimate there is still 52,029,000 
terna ting -current lineSt wdth their hands- ^tilow^atls of w'ater povrer undeveloped* 
caps for distances over 300 miles. By using * ' .* ijj i 

greater voltages or larger conductors! CPoptilar Mechanics Magazine can furnish 
power could be transmitted for thousands the name and address of the maker of, or 
of miles. At present it is possible to supply dealer in, any article described in its pages. 
'■ 100,000 volts direct current commeri^ially ^ If you wash, this infoi-mation, write to the 
by using large glass rectifying tubes, blg .^ Bureau of Infoxmationjnclosing a stamped, 
brothers of the radio tubes. Eventually, self-addressed envelope. 
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Motorcycle Is KneeKfligl 
on Airplane Tail Wheels 



means|^ontroLi the flow of this oil jjet jC 
that tlie driven force in the transmission 
and the driving force from the engine rofcJp>^ 
tate relati\fely to one another at greatly^ 
varying speeds. The result is constantly J 
varying gearing betw'een the driving an^^ 
the driven forces, just as if this functio^^^^ 
were being performed by gears» The floor- 
board is cleared of all controls except ac-^ 
celeratoT and foot brake^ On the instru-A^ 
ment panel is a small gear handle for re-T 
verse. With the motor started, the driveA 
presses the accelerator and the car move* 
off smoothly, gaming speed as the gas ij 
applied. There is no need for a gearsh^v 
on hills or in traffic, for the car moves 
sitiveiy and smoothly to the touch of foot^ 
on accelerator. Cost of the oil system is 
said to be much less than for that of the 
present ^ear and clutch. 



Oil Paintings on Old Bottles 
Prove Profitable Hobby 

Turning his hobby to profit, a California 
orchard worker who has a flair for oil 
painting collects old bottles and decorates 
them. First painting the entire bottle a 
blue -gray or golden -yellow, ho then p^nts 
a landscape over the background, 



'bibe*’ (or ehasinit sptrdtrSi bat rt will 
forty mUes r.n hour ' 



Only knee-high to a motor ^'cop,” a min- 
iature motorcycle built in Los Angeles 
rolls along the highway at forty miles an 
hour on t’wo airplane tail wheels. It stands 
twenty inches high and weighs only sixty- 
one pounds. Powered by a two and one- 
half horsepower outboard motor, this 
midget bike has made a hundred-mile 
round trip to the top of Mount Wilson, tak- 
ing steep hills readily and traveling 150 
miles on a gallon of gasoline. The frame 
was cut down from an old bicycle and re- 
inforced, Throttle, spark and cut-out 
switch and brake lever are mounted on th^ 
handlebars. A friction generator for the 
lights operates off the rear wheel. 



Oil Jet R e place sl\utomob Lie Gears 

to Give Smoother Running 

Replacing the W3 clutcli, an 

Qil sy-&tenv-has been developed in England 
for application to the automobile. Instead 
of gears between the engine and the trans- 
mission, a jet of oil does the work. A cen- 
trifugal pump, in combinaUon with other 



Cati/ornian spettiijs spare lime decorating batttes 
u^Ai lul paintings tA«m at local ffracei'y 
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Trotting Horse Dresses Like Football Played 



AbcH/fj d t rat tart out rn 

bootji pads tar practfce sprints Tht fulky 

w^ishs ntty-fiv* pavnds- Upper lefty adjufting 
knee hoots }: Center, feather shin gwords ; (n>f- 
/ortij foe loeigAft untfer 

fuzzy^^'c^aVA^r^i^^ 

straps from chafing* Leather shin boots 
are worn on the lower legs to guard the 
horse from kicking himself. Rubber ‘'spats” 
protect the feet. An average harness horse 
is W’orth about S4.000. He pulls a $225 rub- 
ber-tired, ball-^bearing sulky and wears 
$140 worth of special harness. He under- 
goes a long training period and careful 
grooming for the few minutes of dirt -track 
running that brings triumph and a share of 
purses as high as $75,000 for a week^s meet, 
or ] us t an **also ran” mention* Fast trotting 
is not a natural gait for a horse, and the 
fast gait of Messenger, a gray stallion 
brought from England in 1800, gave the 
sport its first impetus- His sons and daugh- 
ters inherited the gait, then another great 
trotter in 1848 started the Hambletonian 
strain named for him. To increase a trot- 
ter *s speed, three- ounce loe weights are 
nailed on the front hoofs to make the horse 
step higher, and so take longer strides. 



CH all the people in the United States as- 
sembled at one spot and shouted their 
loudest, they could only register about 150 
on a decibel meter^ epresenting 



Harness racing is an expensive and pre- 
carious sport, and the trotters that get into 
the Hambletonian and other leading sulky 
races take no unnecessary risk^ of life and 
limb, Perhaps limb should come first, for 
after all, a trotter’^s limbs are his liveli- 
liood. So he wears knee boots, held in 
place with leather and web straps with 
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at any jspeed desired. And as a secondary 
safely, they spliced a heavy wire into the 
cable about fifteen feet from the ground. 
This wire slanted upward, so no matler 
how fast the pulley was traveling, the ten- 
sion of the separated cables would bring 
it to a gradual stop/’' 

But how about the fellow who was to be 
bumped? The script said the attacker was 
to kick him in the back with both feet. The 
speed of Cliff’s descent,, plus the force of 
a tveo -footed kick, could break his back. 
The answer is “timing,” working by sec- 
onds and split seconds. 

Three trial slides established the elapsed 



count required to put Lyons over 
the spot where his victim was to 
stand. The same time, in counts, 
was used by the man on the rock 
to get himself ready to plunge into 
- the water at the slightest touch. 
This permitted him, when Cliff 
called just before kicking, to relax 
and give way as the feet struck. 

“Whether it^s bulldogging .steers, 
taking riders out of saddles, tip- 
ping stage coaches, doing plane 
stunts, crashing automobiles or 
going through a fist fight, timing 
Ls everything,” .says Lyons. “If one 
fellow gets out of time in a fast 
fight before the camera, somebody 
is going to get huii:— and half a 
second spells the difference be- 
tween a smooth scene and a bro- 
ken nose.” 

Leaping from trees and roofs 
into .saddles and upon passing au- 
tomobiles calls for spiit’-second 
timing. Misjudging the position of 
a horse by inches in such a leap is liable to 
end a “stunteFs*^ career. lone Reed, one 
of the best known stunt women, almost 
lost her life because a scene was not timed. 

“The scene,” she relates, “called for three 
of us to jump off a moving freight in the 
path of an oncoming passenger tram. We 
were to run forward along the lops of the 
car.s, climb down, jump off and scurry 
across the tracks in front of the approach- 
ing locomotive. Had we rehearsed and 
timed it, all would have been simple. But 
it looked too easy. And it would have 
been, if the two who jumped first had giv-^ 
en me sufficient time. But they didn't and 




off the sent ond on front oxle just os itiflgon crooks trp orj4 good 

muscles. Topf Ciiff Lyons takes a short cut land in the, saddle 
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I had no time to climb 
down to the bottom step, 
but had to jump w’hile 
half way up the side of 
the car, 1 fell and rolled 
off the track. The loco- 
motive was so close I felt 
the rush of the passing 
wheels* 

"Another time, while 
doubling for Gracie Al- 
len in a scene involving 
riding the back of a bear 
that is climbing a tree, a 
slip in timing gave me an 
embarrassing moment* 
The bear was going up 
the tree, after hot cakes 
the trainer was holding* 
1 climbed on his back and 
the wire from my belt to 
the catwalk overhead was 
supposed to carry most of 
my weight* But the op- 
erator of my line wasn’t 
in step with the bear, and 
soon my full weight was 
on his back. This inter- 
fered with his progress 
toward lunch and he 
turned to give me a nip. 

fCcuitinued to IISA) . 



T'opf a fturtt Luontan and on Bottom, ieft, sfunf man doing 

Center^ a Horn turnx on a stunt ptrfurtner. Right, a tall requiring perfect titt^g 
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Steel Blades of Sky Liners on “Dress Parade” 




. A 

MeehartiC af City oirpoft thecfes in <» *hipm^nt 0/ mere ffen™ 0 jcorc of shiny ^ropelier 

«oen to hutii transoontintntfti shy /iner£ aeuss tAe eeunfr^ 

me 

Standing in gleaming array, one of the Kansaus City airport recently* After being 
Iarge*st shipments of steel propellers ever choked in by mechanics, the “sky hooks” 

delivered to an air transpojA company were assigned to haul TWA liners aci'oss 

were lined up for “dress parade” on the the skyways of the cdhtinehL ^ 



' uectric Stylus Etches Hard Metal with Identifying Mark 




To etch a permanent identification mark 
or label on tools, gauges and similar hard- 
metal parts, an electric stylus has been de- 



V 

u 






Etching a permanent identiE cation mark on hiird 
I ■ metaf ifrfA the eteetrio Stylus 

- 



f\ - ' 

\’'eloped. It has two available points^ one 
of copper that can be sharpened for fine 
marking, and another o£ a special alloy for 
ordinary etching. The depth of the mark- 
ing is controlled by speed of movement or 
by adjusting a switch. 



Milk Used to Be Just a Food — 
Now It Really Goes Places 



Do you remember "way back when milk 
was merely something to drink? It has 
gone a long way since industrial chemists 
discovered a few years ago that it is a val- 



uable raw materia] for the manufacturer. 
Buttons and blankets, paint and plastics, 
billiard balls and cups and saucers are a 
few of the products of milk today. They 
are made from casein, the protein of milk. 
Casein glue is a ply'wood binder, casein 
paifit clings to the wall and keeps its color, 



casein plastics take a high polish and any 




■C 
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T ivelve'WkeehDriv^^triici 
Carries a Mountain of 



tint. In Wisconsin al^e 
300 plants turn out ne^\y 
16,000,000 pounds of case^ 
in a year, U is used more 
for coating calendered 
paper than for all other 
purposes combined, fur^ 
nishinga fine gloss. Case- 
in wool rugs and suits and 
blankets are on the mar- 
ket or projected. Sizing 
for window shades, dress- 
ing for linoleum or leath- 
er, buckles for dresses 
and barrels for fountain 
pens, toilet articles and 
imitation jade— these are 
but a few of the many 
products you meet every 
day that once were just 
plain cow’s milk. p. ^ . 



Model Rock Houses 
Built by Disabled 
^ Stone Mason 

Unable to work at his 
trade because of a leg in- 
jury, a California mason 
has turned from big 
Nbuildings to miniatures. 
He builds model houses 
^f stonCj exhibiting them 
at a roadside stand for 
sale as decorations for 
"Vock gardens. 



Tftii moterial^ tr^iclr has pf fayty^threc yards and 

its Diesel engii\ii‘ is ssnrwd ttf finir sals at Iripitf drit>e whit^is 



Inexpensive to opei*ate and a glutton for W'ork is the four- ^ 
teen-wheel truck that has been doing flood-control work 
around Los Angeles. It has twelve drive w^heels, two sets of 
triple wheels on each side at the rear* They are demountable 
disk -type w'heels, twenty- four by twelve inches. The truck 
can haul a forty-three yard load, and on a four-mile haul^ 
,nandlys an ^verage of eighty -five cubic yards of material 
I hour on about three and one-half gal- 

Jons: of inexpensive Diesel fuel oil. A slid- 
I ing bulkhead in the body unloads Ihe'l 

truck in forty-five seconds by pushing the 
^ load out and spreading it simultaneously. 

’•] power plant Is a ISO -horsepower, 

eight-cylinder Diesel, There are three 
Hi speeds forward and one reverse, and an 

overdrive providing a forty per cent In- 
crease in speed to give a top speed of 
twenty-five miles an hour empty and fif- 
teen miles loaded; an under drive provides 
f two- one reduction allowing ample pulling 

V power on grades. 



T'l/lL' 



4 Inquiries as to makers o£ articles de- 
scribed in Popular Mechanics will be an- 
swered by our Bureau of Information imon 
receipt of return postage. \ 



m* /iDuses and fuu!*r faf r-fltif jorJ*nj bjf a 

Iv/iQ is hept tiom regular work by a tag injury 
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“LIFE GUARDS 



i#t 



or 



C'y 



r 



l^ARTHBOUND and surfbound for more 
than five gene rati ons> it is only in the 
■•last decade that wings have become an 
important and necessary adjunct of the 
Coast Guard. From an inauspicious be^* 
,^inning in 1921, the aerial branch of the 
service has grown to include eight major 
air stations and two patrol detachments 
operating almost sixty aircraft, with tw^o 
more detachments planned^ 

In 1937 alone^ Coast Guard pilots on res- 
cue missions scanned more than 5,SOO,000 
square miles of Lmd and sea, making 3,342 
flights. Assistance^ in the form of medical 
aid or transportation, was given in more 
than 1,000 cases and 16S vessels w^ere 
w‘arned of danger^ J^early 600 persons 
likewise were/warneQ of some impending 
peril. Other government departments 
were given a helping hand more than 400 
times, thirty^seven ships engaged in smug“ 
gling were located and two air smugglers 
traced successfully by Coast Guard planes. 

J 



The first flying equipment of the service 
consisted of small single-engined planes 
carrying a crew of three, able to cruise 
only 400 miles. at eighty l^nd pities pei? 
hour and dangerbus tet lafid tbcc^l^t 4n fair-J^ 
ly smooth w^ater. Today, the giant two-^ 
engined long-range flying boats of the^ 
Coast Guard can cruise more than 2.n00< ^ 

miles non-stop at more than 125 miles per^^ 
houTt carrying a crew^ of six and are able i ^ 
to land in rough w-ater far out at sea to ' J 
pick up tw^enly or more people in 
emergency, 

These new rescue boats were especially 7* 
planned and constructed for Coast Guard ^ 
work. The service cannot use standard 
models of airplanes due to the rigorous 
use to wfhich the craft must be put. Sca- 
worthinessj ruggedness and range receive 
first consideration. Speed comes after, A 
fast airplane isn't much good if it can't land 
safely in a pounding sea. There was mi 
trial and error building before suitabl 




WINGS 



flying equipment was found. 

Maintenance and preparation 
are the two prime factors which 
help to 4teep up the splendid 
record of our '"aerial life- 
guards.” An instance is found 
at the new Coast Guard air sta- 
tion at Floyd Bennett Field, 
Brooklyn. N. Y* The hub of ac- 
tivity is the giant hangar which 
stores a fleet of eight aircraft of 
varied types. Fifty men and sis: 
commissioned officers are pro- 
vided with full living quarters 
and recreation facilities. In ad- 
dition, the hangar conlains car- 
pentry, machine and propeller 
shops, etc., weather station and 
radio com muni cat ions room. 
Complete equipment is stored 
for the beaching and launching 
of over-water aircraft. A roomy 
concrete apron leads directly to 



Top, cfiri'yins ashore one af tfie suri/ivors of ptune which Crashed 
in Jamaica Ifay\ Battamf canimunrcaf ions room oi coast guard 

at Floyd Bennett Fi'e^el 
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a seaplane ramp down which planes are 
towed for launchings 

The station's fleet covers an area of 
70,000 square miles of water and an inland 
area extending over four states. Only the 
use of wings enables them to perform their 
duties over such an extensive territory* 
Duties of the fleet range from law-enforce- 
ment and rescue activities to patrolling 
regattas, reporting wrecks and flood relief 
and hurricane activities. 



Planes are checked after every twenty 
hours of flying, including overhaul of en- 
gines.- Every single part of the plane is in- 
spected. In times, of emergency, this limit 
may be exten^ied to thirty hours, but never 
more* Major overhaul ^re performed aft- 
er 1*000 hours of flying^ dr^ if that flying 
time has not been reached, after a three- 
year period. Take-offs are never made 
hurriedly, except in extreme emergencies* 

Although the main duty of the base is 
operation of aircraft, its radio communica- 
tions system is equal to any calls that may 
be made upon it. The present system is to 
have all communications worked via tele- 
type from an adjoining Coast Guard com- 
munications unit. However, direct com- 
munication Is always maintained with air- 
planes in flight while out on patrol or per- . 
forming rescue duty. Incoming service 
aircraft from other stations are also kept 
in direct communication. This extensive 
network of radio also serves to calibrate 
positions of aircraft or vessels at sea by 
means of direction-finding triangulation* 
All planes carry an extensive complement 
of radio* The over- water craft, in addi- 
tioUj have ins tailed modem direction-find- 
ing units covering all vrave frequencies. 
Fog and darkness hold little terror for the 
Coast Guard airman — he knows his radio 
will not let him down. 

A fully-equipped Coast Guard plane is 
practically a little base in Itself* In addi- 
tion to radio, all offshore patrol aircraft 
carry six to eight-man rubber life-rafts, 




Tapf enmmandin.^ ofUcmr fiight itietrapQlitmi area arr^Ase* 

Bcttcnif coast gaardsfn^n dfeui uf grounded freighter off 
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-t life preservers, bLankets* etc. 
When assigned to flood or 
hurricane relief duty food 
" k^upplies, stretchers and jned*^ 
ical kits arc added. Due to the 
’great mobility of the airplane, 
* ’ it is not unusual for planes 
^rom New England and New 
York to be assigned to Flor^ 
ida for emergency duty, An 
' eight or nine hour flight brings 
, 'them on the scene. The planes 
are particularly effective as 
- '"f aerial ambulance and rescue 
units at such times, 

A good deal of the Coast 
. Guard base’s efforts is direct - 
^ towards preventive duties, 
,l.,Thus, eveiy day at least one 
plane makes a routine patrol 
and survey flight to see that 
all is well. If any small craft 
are too far out, or seem to be 
heading into rough water, 
etc,, the plane radios its shore 
base and the message is 
turned over to one of the 
many surface stations dotting 
the coast. When the baronie^ 
ter begins to drop, indicating 
the approach of a storm or 
hurricane, a Coast Guard 
plane takes to the air and flies 
far out at sea bearing ^yarning 
(CanUnu^ij to page 122AI 















T^Pi aiding iUrviOarM af plane croEh^ Circle^ mapping ctiiirse 
before takiftg uff patr-vl Highi. taaitching iifahaat 

cit Cape Caest CuAfd ttatian 
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Wheeled Produce Basket 
Displays Goods at Door 



ing made to prevent the slightest shoclt to 
the equipment. Visitors will not be admit- 
ted to the structure until the visitors^ gal- 
lery is completed^ probably next year. 



Fish Lure of Colored Plastid 
Has Electric Light Inside 

Brightly colored ^ 

to attract fish^ a 
lure made 
translucent plastic 
even mare en- 
tic ing when its 
electric bulb is 
turned on and the 
light shines 
through the bril- 
liantcase. Thelure 
is available in va- 
rious shades. It is easily disassembled 
renew^^tory or bulb, or change hooks. 



Merchandise Labels by the Roll 
Run Through Typewriter 

Smallj blank labels for marking mer- 
chandise are now^ available in rolls which 
can be run through the typewriter. The 
strip need not be removed from its con- 
tainer to be inserted in the typing ma- 
chine* Backed by a special adhesive, the 
labels are easily removed from the strip 
or, afterward, from the merchandise, and 
no moisture is^secl.bi afiixina them. 



Topf fifing basket inti> refers zn truc^. SottofTtj 
roiling it over cirrfr to cu£ tamer's' dvof 



Rolling on six wheels, a metal basket 
which carries 100 items of fruits and veg- 
etables enables a California vendor to dis- ^ 
play his goods at tho customer's doctr. Thjs ^ 
eliminates the necessity for the cu.'stomev ^ 
to examine the vegetables in his truck. The ^ 
basket fits into a recess at the reai‘ of the ^ 
truck. It balances on tw'o center wheol^^^) 
Avilh smaller wheels at the ends to facilj^^ 
late climbing over curbing. 



^ Mining Banned Near Palomar 
to Guard 200-lnch Telescope 

So delicate is the 200-inch telescope lens 
and other instruments being installed in 
the observatory at Ml. Palomar, Calif*, that 
mining operations within a three-mile 
range of the observatory have been forbid- 
den by act of Congress. Every effort is be- 



Roll of bionk adheaiife labels it fed directly from 
pocitago into typtulfitcr Fa morhcd 






t^Qu^er Ways of Fishing wit 

''^4^ C Y V ^ ( : Q, \ r > ^ ' 



Thr hanJ must as quirk ns thr^ tytf 
uthvn jJohVc ifpKitf-irig Hsh^ Tfui yaung 
lady, above f has A 

for herselif-Tlsing a Jap uarse^ lyjti. 

ft **wiadom‘' for searching beniatfi 
1 / ttke Waller a - * 



itUftead of the hook, the Aar- 
ptton fftin TS pted by '^Aun*- 
e'JTs'" seeking smaff game (is/t 
rn ioidj Ltrafers around Miamfj 

f'Jcf. This euMf shown (ibove, 

fires a stX-irrsfl trrroUthead 
/mrppon, then the ftsh is 
reel^ in^ /Vatire reei under 
L r' mu2:sie a/ gun 



Gog fffe- fishing is a nforip^ sport grpui’ 
ing in papuiarity oiong -C^orpfinir ariff 
Ffortda coasts^ AritteJ tui/h iaijcesf 
san'mmers descend aS far as ttoenty 
feet and their game. Fishery 

maif of feft T.V starting dourn /or a~ faoh 
at ftsh thtPug/i Japanese- type maskt 
u^ArcA protects both and nose. 

Coming up ioith smalf ftfh on his lanes, 
at right, is sportsman wearing goggles, 
each eyepiece being 





itlccjiJ 



ai E H A ^TC>S /'rt 5 ■ 

^ ^ /M.^L't-^ , .-C 

^ are written on each si^eof the slit and a 
^ needle running through the slit points to ^ 
^vords while the sound recortf sfrtfnltane- i. 
y ousW provides the proper prommcialion. 

. — f 

^ *T^tT©graphic Eye’* at Its Best ^ 

Spa^s Only Eight Words ? 

Perhap!^you have a ‘"photographic eye,” • 

but there is ftp such thing as a photograph- 
^ ic eye capable of taking in a page of print 
at a singl:^ glance, A study of the 

V movements of readers showed only One Y 
who could span six or eight words at a ^ 

V glance. ,The average reader in a college- li 
^ educated gr5lip had a span of 1,25 words, ^ 



Model fe 



' Store Awning of Sheet Aluminarri 
Sives Replacement Costs 

Tiring of the need for periodical replace- 
ment of worn^orft canvas awnings^ a storc- 
flt nnHin JJ C. , hnd a permanent 
awning. thin sheet aluminum built in 
V front o£hjs,shop. Its rigid framework w'as 
" made, of'i^tandard pipe fittings and the 
aluminum covering was riveted in place. 
Daily furling of the awmlng is eliminate dj 
, %^and the aluminurfl-^s v^ualli' indestruct- 
% ible weathqr or age. 



Coil spring tp^ide ** flashlight"^ cast tuiiyl9 prongs 
and up'* motor of modil aitplunt 



Starters for model-airplane engines av^, 
now available. Instead of twisting the pro^* ' 
peilev by hand until the motor takes holdl ^ 
you wind up the coil spring of the starter, *’ 
which resembles a flashlight with t\vo rub-^ 
her -sheathed prongs where the lens would 
be. Then, cent ei mg the prongs over the . 
propeller huh, you press a starting button 
with the ball of your hand ^nd the crank- , 
ing arms is pin the Tension is 

adjustable to suit^ tht^mptor. Since the ^ 
starter arnvs^ar^hbld by a ratchet, thej*^^ 
spin freely without interfering when the,, 
engine begins turning, As only one hand 
is needed to hold the starter, the other cag^ 
grip the, airplane. 



Record Disk for Eye and Ear 
Teaches Foreign Language 

Phonograph records which teach foreign 
languages by eye and ear simultaneously 
are reported from Japan, Two records are 
employ ecL-both’^oTThem cardboard disks. 
On^t slilted from edge to center, is placed 
above the other, ^^rds and instructions 



At uminom owning bemps eopi by re/locttng 

h^istf and latta it^ffinitfiyw H I* pivoted on pipes 
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Traveling Woodworking Shop Tours Schools 




Making the rounds of, 
schools and playgrounds 
in Pasadena, CaliL, is a_ 
complete %voadW6TlcThg ' 
shop on wheels. Built on ' 
a truck chassis, it include^ 
a circular saw and hand 
saw^ lathe, electric drills 
and small planer. Its 
power is taken by a long- 
-cord from the rcgulaj:^ 
110- volt circuit of what m- k, 
over school ground the 
truck visits. It is equipped 
"for model building and 
for teaching handicraft 
w^ork in schools lacking 
workshops of their ow'n. 



T^Pt a pwpit nt Pas^ 
ichool waichas 

band at 

thr traveling 
mood War hing shop 
"*open" for bustaesf^ 
Touring ftottt ort^ 
school to another^ it 
plugs motor in on 
i 10^ Volt circuit 



Ladder Bracket for Painters Lo 



Strong enough to support the weight of 
five men, a ladder bracket for painters, 
carpenters and other building mechanics 
can be lacked firmly on a ladder rung. 
Once in position — one hand can lock it 
there — the bracket cannot come loose, 
there are no projecting parts to stumble on 
and the scaffold plank can be placed eas^ 
ily. The bracket can be used on the top 
rung gf an extension ladder. A guard rail 
may be added. 



and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Imofmation upon request accompanied 
by stamped, self-addressed envelope. 



[pported by bracket on iadder rtins 
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Fwusins this sensitive instrument on any fOfirc^, the dcl* 

entist read instontiy the decrees of tempemture radiated 



Focus this super s(?nsiti VC pyrometer on your 
Tiandj on a fire siic miles awaj% or on the sun* and 
it tellSj instenlly, the degrees of heat ra- 
diated from that source. Invented by 
Dr- Jahfir^rong of the California Institute 
of Technology 1 , this mstrument is to be 
useH^xperi mentally with the new 200“ 
inch telescope^ It may prove of practical 
value to astronon^erSj fruit growers, 
'iVeathet^obsor vers and In : other fields- 
Wb en the pyrometer is focused on any heat 
source, the infrared heat waves strike its 
rock 'Salt lens and are concentrated and 
filtered through quartz™ crystal elements 
which eliminate all but the actual heat ra- 
diation. The “purified^’ heat w'ave then 
strikes tiny bits of gold leaf, coated to pre- 
^ dissipation or reflection; then it 

J f reaches two nearly invisible wires of bis- 
muth and alloy of bismuth and is convert- 
into electric current This is measured 
C-i^^y a highly sensitive galvanometer and 
translated into degrees of temperature. In 
a practical test, the instrument checked 
the heat emanations from various types of 
flS^nti-frost heaters in Califi^nia citrus 



Lookthg toward the day of 
ular passenger flights in the 
stratosphere, a Rochcj ^er, M 
physician has devised an 
mask w^ch fits over the nose 
leaves the mouth free for conver 
sation, eating — and comfort, 
mask was tested by officials 
a Northwest Airlines plane 

feetj flying from Minneap-x 
olis to Los Angeles. Such a 
would make it unnecessary 
provide airplanes with hermeti 
cally sealed and supercharg 
cabins for flying at high altitudes 
and would permit the pilot to talk 
over the radio vdthout having to 
remove the mask. 



ZJ 



Qxysen that ieaOes rnouth and ey^9 free 






groves, Di% Strong believes that 
eventually ail phenomena of sightj 
sound, heat and radioaction may 
be “tuned in” at great distances 
with such instruments as this ^ 
pyrometer, activated 
moving" parts, amplifiers or 
outside power souree other 
the ether itself. 



NoseMask for Stratosphere 
Leaves the Mouth Free 






Super-Pyrometer Tests Heat 

from Your Hand or the Sun 
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‘‘Old 168 ’* Quits the Rails to Be a Monument 




Sfdf by fiide on raiJ^ at Colorado Springs are tittle *^Otd lOS/^ ifeteran that tvent to work in and a 

big youngster hautfng' trains' on Grannie Westerrit The otd timer 19 flOUr a monvrnent 



Working days are over for “Old 168,” the 
little narrow-gauge steam engine that 
snorted up the mountain grades of Colo- 
rado for fifty years. The Denver & Rio 
Grande Western railroad gave its veteran 
a new coat of paint recently and presented 



the locomotive to the city of Colorado 
SpringSj where it will stand in a public 
park as a monument to progress in the 
state. ^‘Old 168” pulled the first passenger 
train over the line from Denver to Ogden^ 
Utah, in 1883, and was retired in 1933. 



Classroom ot Glass Outmodes Little Red Brick School 



Today^s schoolroom 
with folding walls of glass 
is far removed from the 
little red brick school - 
house remembered fond- 
ly by the older genera- 
tion. The most advanced 
ideas in school construc- 
tion are represented in a 
new open-air school at 
S u r esneSj n e ar Paris . 
Simi^licity. beauty and 
health were the aims. 
Each classroom is a sepa- 
rate unit with glass walls. 
The school Ls sot in a pai k 
with wading pools. Each 
room has glassed show’er 
bath.*^. and light, unbreak- 
able furniture. 




'When the high, j'laff walls of this French ft/tciitiir folded, bijcli 
c/aejiroaJTi U uirtiiaW> flooded itirtA tight and fresh air 
* , * 
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LIGHTNING -DODGERS 




grounding the circuit. By 
now the “itorm had closed 
in. The tower shook from 
the; thunder clap as a 
blinding flash licked and 
flickered at a near-by 
ridge* The telephone jin- 
gled in a sort of reflex 
action* 

In the half-light of the 
evening the ranger could 
see purplish streamers of 
St. Elmo'^s fire twisting 
and wavering from the 
’ outside corners of his 
building. Occasionally a 
blue radiaiion rose and 
died above the stove. The 
air felt dead and it was 
filled with noise, a con- 
stant high-pitched si2- 
'^hng as if a giant were 



STANDING on his insulated 
footstool and holding the tele- 
phone gingerly by his finger tips^ 
the fire lookout had to shout to 
make himself heard above the 
static on the line- 

“The dry lightning is about two 
miles away and the wind is south, 
force three* There s a new strike 
on Winston Ridge in the timber. 
The fire stick still reads Class Six. 
Tm pulling the switch on the 
phone now, but TU stand by on 
the regular radio schedule.” 
Dropping the receiver* the 
ranger strode across his lookout 
room on tlie mu mi lain lop and 
pulled a cotton rope that led to a 
switch on the phone pole outsidcj 
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Top, ho3€man on truoh wtttinf tf^um brush in path of forsst 
fire. Bottom, Rrm fighior with Bams throwsr starting bocif-fift 
to impede rnaiti forett Brt 





CiWr^c/A-^ 6. 

/o 5" S' S' 



dropping red-hot irons 
into a tub of water. The 
radio aerial and the metal 
flagpole outside were out- 
lined in blue fog. 

Weird and frightening 
as an eleelrical storm can 
be at close quarterst the 
ranger is fairly safe as 
long as be obeys the or- 
ders posted in the tower. 
Paramount is that he 
must not go outside* The 
room in which he ’ivorks 
and lives is a protective 
cage. During the day the 
radiations that shoiv the 
power* of an electrical 
storm are invisible but 
the eerie sound of the 
discharges can still be 
heard. Lightning rods on 
the roof will pick up the 
force of a direct strike 



and lead the charge to 
earth through heavy cop- 



Topf city firm appurptUS httpt fight fiamta in tnbarban 
near forcMt. Btittomt tPnftt sprafiing PPir right-pound radio 
smt that huA thirty-ftVr-milr range 



691 



692 



t 



■ ?» ft 1> U r, A H- I! (^l^ A K r C S 





per cables. The cables 
stretch several hun- 
dred feet down the 
mountainside from 
each corner of the 
house and their ends 
are buried in pits filled 
with charcoal, saltj and 
coils of wire. The stove^ 
the metal bed, and the metal fire ^finding 
instrument in the center of the lookout 
room are grounded to the system with oth- 
er cables. But it would still be dangerous 
for the ranger to sit on the bed or touch 
the stove while a storm is at its peak. The 
chair and stool in the room have glass in- 
sulators on their feet and during a storm 
the ranger sits on the chair with his feet 
on the stool, completely insulated from his 
surroundings. In some forests the rangers 
replace the metal springs of their beds 
with a rope mesh to reduce the chances of 
shock and some of them cook with gas in- 
stead of wood because of the attraction 
that a column of heated air rising from the 
chimney might offer a lightning bolt. 

If the ranger has to chart the location of 
a new blaze while an electrical storm is 
still close he stands on his insulated stool 



to make the sight. At its peak the 
storm might store up enough static 
in the metal instrument table to 
hurl him across the room if he hap-* 
pened to lean against it. Every piece 
of wire or pipe in the room is dan- 
gerous to touch. 

Lightning does strange things 
and one fire ranger was knocked 
out for two hours when he failed to 
close all his windows securely. Rain 
beat in on the floor under one win- 
dow and he walked across the moist 
spot with hobnailed boots just as a 
lightning bolt struck the rod on the 
roof. He came to his senses again 
long after the storm had passed. 
Another time a ranger was taking a 
sight of a new fire when lightning 
struck the telephone 
line some distance 
away. The shock blew 
out the lightning ar- 
rester on the line, 
jumped the open 
switch and traveled 
into the house, setting 
a wooden instrument 
stand on fire and 
knocking out the rang- 
er. Sometimes when 
lightning strikes the 






T^pf Ht€ stich in Centeri picking up flrt stick 
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phone line small pieces of 
fused metal from the 
lightning arrester on an 
outside pole drill tiny 
I holes in the windows of 
' the lookout room as they 
are shot through the aii\ 
. Rain that often accom-* 
v^panies a thunderstorm 
puts out many of the fires 
^that lightning starts but 
^ome electrical storms are 
“dry,” Last July a series 
of lightning storms raised 
havoc with the timber re- 
serves of the Northwest 
and the Pacific CoasL set- 
ting 200 separate fires on 
one day in the forests of 
^Washington, Idaho^ and 
Montana. The tremcn^ 
dous smoke blanket 
blinded rangers in their 
lookout stations and 
spread in a dense fog out 
over the Pacific, forcing 
ships to use their fog 
horns while steaming 
slowdy ahead. Dry light- 
ning strikes started near^ 
ly 400 blazes in northern 
California during one 
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wTBck in the same period 
and twenty-two fires 
from lightning occurred 
one night in the Los 



in 



T"o|7, sighting fire~finiling irlil rURienf, Center, huuf 
lookout is protected from tigbtniriS, Bottom, typical 
tower on mountaiit tap 



Padres national forest 
near Santa Barbara in 
southern California. 

Telephonic communi- 
cation from the rangers 
high in the mountains to 
the central fire dispatch- 
er in charge of a forest 
district is practically im- 
possible as well as ex- 
tremely dangerous during 
a thunderstorm/ Strange- 
ly enough, short-wav 
radio works as reliablyl 
during tha heaviest 
storms as it does in clear weather and to- 
day the Forest Service relies heavily upon 
radio communication. The static of a 
thunderstorm is of too long wave to affect 
the high frequencies of the short-wave sets. 
Fifty-two radio sets, ranging from Ivaif- 
w-att “S” type pack sets that weigh only 
eight pounds complete, to the fifty-Halt 
main station* are used in Ihe Angeles na- , 
tional forest near Los Angeles. All of the 
sets arc of the iwQ-W^\ \^oicft type and the 
smallest has a reliable range of thirty-five / 
to forty, miles over optical distances. The 
sets use a low frequency in the aviation ^ 
band and an ultrahigh frequency band of 
from 32,340 to 36,780 kilocycles. Eight 
lookout towel's in the foi-est arc equipped 
with permanent installations for use when 

(Continilefl In' 1 34A V 
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Ice Formation on Airplane 
Shown in Wind Tunnel 





Airplunt rn urtmf tunnet hop- 

ptn to thy prpur de-fcrji£ equipment 



aviation over 



■V wr He- e I 

UJJUL,^ 

Tcome xne ha 



aicard of 



ice conditions, engineers in an Akron lab- 

r oratory reproduce those conditions in a 
wind tunneL Temperature in the tunnel is 
w reduced to eight degrees below zero and 
fans send an eighty -mile wind against air-^ 
plane parts. The immediate result is the 
formation of the beautiful but dangerous 
0 ;ce sheaths f but the ultimate result is de- 
/ /^velopment of de-ictng apparatus, 
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Relief Map Made from Plane 
b^Sterepscopic Photos 

Army pftofograpnersl^^ experimenting 
witH a stereoscopic method of making re- 
lief maps from the sky, Instead of the tra- 
ditional system of snapping two pictures 
simultaneously with lenses as far apart as 
your eyes, the air corps camera snaps a 
single photograph, then, a second later, 
snaps another. The resulting pictureSj 



M Et‘TI ANIf'S 

viewed through a stereoscope, show the 
ground in relief. This method promises to 
be of value to an army studying unknown 
terrain during military ladies* 

M f rf — — ^ 0 

Slots in Steel Kitchen Cabinet 
Support Utensil Hooks 

Pots and pans 
can be hung on the 
inside wall of a 
steel kitchen cab- 
inet being shown 
this fall. The in^ 
side wall of the 
cabinet is lined 
with rows of nar- 
row slots which 
serve a dual pur- 
pose. Shelf sup- 
ports made of flat, 
springy metal snap 

into the slots, or they will hold spring wine 
hooks from w^hich utensils may be hung. 
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Self-Service Grocery Vendor 
Tallies Cost of Purchases 



I 

-Se 



Built like sectioned bookcases, a me- 
chanical vendor for self-service grocery 
stores delivers the food parcel to the cus- 
tomer at the insertion of a small register * 
in a slot, and the register keeps a tally of 
the cost of each purchase* Only a cashier 
will be seen in a store e^5lIipped with these 
vendors* Clerks, in the background, keep 
the bins of the white enameled vending 
units filled with merchandise. 
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Tractor Transplants a Forest of Palm Trees 





' TreasuxeJ^landt site of 
the 

tion in 1&3 Speeded a 
grove of fts^^^own palm 
""trees. Transplanting a 
forest of palms — 3^200 of 
them, from ten to sixty- 
five feet high and weigh- 
ing as much, as thirty- 
eight tons — calls for 
plenty of power. Some 
required two ninety- five 
horsepower traotor^-to 
pull while a third pushed. 



Abi?V*i a bis paim 
it Hfififbtd ramp 

itita hole. Lti tf two 
tractors haul white a 
third bvlldoies & 
boxed tree to new lo- 
cation on 0ti«nuc of 
Golden Gate exposi- 
tion, In less than thir- 
ty minutes a tree car% 
be unloaded from 
baTfOj moved into 
place and planted 



Rigid Sun Awning for Automobile Fits over Top of Door ^ 

' Adjustable 



and almost indestructible^ a 
new rigid sun awning for the automobile 
5 or truck fits over the top of the door. The 
7 -shield is pressed of light fiber wood and is 
reinforced by strap iron riveted along both 
ends and along the inside edge. The re- 
' inforcing straps extend to form a hinge 
■Tj that holds the adjustable clip which fits 
' over the door top. The hinge allows the 
awning to be raised or lowered. If the car 
- is locked, the awning cannot be stolen 
^ since the door must be open for removal* 



COutdoor advertising signs along country 
highways in Denmark are prohibited by a 
law which recently .went into efTect* 



AutomobiiCe door uri^A cun shield attacked to its top. 
The shield is rigid 
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Grasshopper Trap on Car 
Made of Old Hog Trough 



tk Carolina 



e m- 

ventor^ th^fSnzesTFTaTTiear^^ rising from 
the earth are absorbed by atmospheric 
moisture and. then reradiatedj and by: 
pointing his instrument at the sky he can 
find the reradialion center. By discover- 
ing this center^ he believes it will be pos- 
sible to predict the lowest temperature on 

earth cannot 



the earth overnight, since the 
^ / become colder than the reradiation point 
- without an outside disturbance. The alu- 
V niinum mirror is insulated fronn ground 
temperatures by four larger reflectors. 



House Meters on Street Posts 
Save Utility Company Money 

House electric meters are mounted on 
street posts instead of within the custom- 
er's home by a North Carolina publ ic util- 
ity company. This practice resulted in 
three notable savings for the company. 
Meter men can take their readings with- 
out leaving their automobiles; second vis-"' 
its because of the absence o£ the house- 
holder are never necessary, and illegal 
"bridging'’ of meters by the electricity 
user is eliminateid, j O 0 



RattghiHird ij^riUi tfoutgh /uti of crankcaaft oil af itA 
base eaitectr srasshoppers on Nebraako farm. 



harvest the grasshoppers before tbey*^, 
^Nebraska farmer has , I 



harv^ 

built an insect trap of an 
mounted on the front of his car* 
night he drives over a field, with a 
light on the front to attract the 



old hog trough I 
Every ^ I 

spoilt^] 
hoppers, 

and in a single week he collected 95K) jl 
pounds of dead grasshoppers from a five- j] 
acre field* Counting a sample^ he esUmat- 
ed the week',s catch at 792,000 of the pests. J 
The hog trough, ten feet long, ten inches*^ 
wide and six inches deep, was fastened tfTr^l 
the frame of the car with two -by-fours 1 
and a piece of old signboard tin thirty J 
inches high was used as a bangboard. 
gallons of water and two quarts of old , ^ 
crankcase oil were used as a lethal solu-^^ 
tion in the trough, and baffles made of auto 
licenses kept it from splashing out. ^ 



Aluminum Cup Forecasts Heat . 
p by Testing Sky Radiation 

Forecasts of temperature fluctuations are 
being made wdth a new “w'eather prophet” 
consisting of a thermometer in a cuplike 
aluminum reflectqr. Frof* Charles M* Heck 



Electric jneferfi po^t of can be muT from 

Car and agent need not j^ter cutfom^r^c Aonre 
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*‘No Limit” to Fishing with a Barbless Hook 




There's a fishorra an’'£ 
paradise near Bellefonlet 
Pa.* w'herc you can cast 
all day In. a stream teem- 
ing with trout and catch 
all you like — but you can 
keep only two. So barb- 
Icss hooks are the rule. 
State wardens have pro- 
vided ideal conditions for 
trout in this Spring Creek 
projectf with dams and 
natural pools- The stream 
is heavily stocked, The 
barb! ess hook is required 
because the fish can be 



Fishing with harblett h^toks rn frOu^ n<dr Pd- Law^r 

pwturr it on aCriof ei*W of pro/tct. Tht ttrfam it 






tf 



shaken back into the wa- 
ter without being han- 
died. Fish have a protec- 
tive mucus covering 
which is easily damaged 
by the touch of a dry 
hand; once this is done, 
fungi can attack w'here 
the coating was disturbed 
and the fish will probably 
die later even if it is 
thrown back into the wa- 
ter instantly, 



Flying Greenhouse Is All Eyes for Army Reconnoitering 



f. 



* 



People who live in glass 
houses today are the army 
air observers. The latest 
observation plane^ tried 
out in autumn maneu- 
vers^ virtually a flying 
greenhouse, its long 
cockpit roofed over with 
transparent panes for the 
maximum visibility. A 
mid-wing type, it has an 
850-horsepower motor 
and retractable wheels. 
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ine 'Laying Submarine Latest in War Craft 
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British fubmarina laying minats. Cutaway sh^Wt haw tha miner are telaattd 



Wonders of the modern submarine were class^ the latest and only mine-laying sub- 
revealed recently as a feature of Navy marines in the British navy. These craft 

Week in England. Among the underwater are 271 feet long, weigh 1,520 tons on the 

craft on exhibkion was the “Porpoise’’^ ,s\irface and 2,140 tons submerged, thus 
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using 620 tons of water for sub- 
Tnerging. They carry a crew of 
fifty -five. Armament includes one 
four- inch gun^ two machine guns, 
mines and six twenty- one inch 
torpedo tubes* Their 3,300-horse- 
power Diesel engines give a sur- 
face speed of seventeen knots and 
their 1,630- horsepower electric 
motors an Underwater speed of 
slightly less than nine knots* At 
its job of mine-laying, the subma- 
rine expoLs the explosives, the 
mines traveling along rails and 
being released through special 
trapdoors at the stem* The mine- 
laying submarine is very useful 
for blocking harbors without the 
knowledge of the enemy in time of 
war. In the modem submarine, 
the method of breaking the sur- 
face is to blow sulFicient com- 
pressed air into the main ballast 
tanks to raise the conning low-er 
above the w'ater. The hatch is then 
opened and fresh air is drawm in 
by the pumps. This method saves 
the space which otherwise would 
be necessary for storing com- 
pressed-air bottles, The saving is 
considerable, since some subma- 
rines must eject several hundred 
tons of water j^llas^r^^endlng. 

Slide- Rule” Exposure 



Halfway Point 
Between Equator and Pole 



Eficry jaunty it% Michigan fantriftufd J a stonC to this cairn 
T tnarhing midpoint hettiieen poie on^ 

Beside a road in northern Michigan is a cairn 
marking the halfway point betvreen the Equator 
and the North Pole. Prominent citizens erected the 
cairn, which is a few miles north of Traverse City. 
In it are stones from every county liiThe^taTe^ 

Meter for Movie or Still Pictureis 





Elxposure time and aperture for taking 
either motion or still pictures can be 
gauged readily with a vest-pocket expo- 
sure meter of the density-strip type* The 
photographer sights his object through a 
sliding strip which becomes progressively 
darker until the scene is obliterated. As it 
fades from yiew, the reading is taken and 
tlie proper exposure found in the column 
corresponding to the film emulsion speed 
being used. One side is marked for movies, 
the other for stills, The strip is also cali- 
brated to show foot- can dies. Such a meter 
is inexpensive and has no parts subject to 
wear or maladjustment* 



Sighting throtigh cfcJItif'y Ptrip af leff, 

photpgraphef takes riding tiihtPtvieut js o&s-CMrcjf 
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CTnquiries as to makers of aiiicles de- 
scribed in Popular Mechanics ’will be an- 
S’W'ered by our Bureau of Information upon 
of return postage. 
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V\/^HAT'S the secret of gathering 
~ ^ thousands of wild animals from 
every comer of the globe and getting 
them to live happy and contented lives 
in the same zoo? 

Polar bears fresh from the Arctic^ 
babirnsas and gorillas from the jungle, 
grizzlies from the mountains and rare 
fennec foxes from the barren Sahara 
all live in different climatesj eat dif- 
ferent foods and have different habits* 



Modti monbey apart* 
ment houfe. BeiotVf. high 
tower with pro iocting 
steps and runu;a>£ for 
mountain goats aad sheep 



yet they can be made to thrive in the same 
menagerie* 

In the past a zoo had to replenish its 
exhibits with new specimens continually 
because it seemed that animals moved far 
from their homfes .would not remain happy 
and healthy* Tropical animals caught cold 
and died during the winters and animals 
from the frigid zones succumbed during 
hot summer days. Cramped cages broke 
the hearts of animals accustomed to roam- 
ing for food* 

But today In San Diego 3,000 animals 
gathered from every continent and climate 
are leading happy normal lives. More than 
600 different species, ranging from tiny 
birds and snakes to gorillas and elephants, 
are living in the 200-acre park of the 
logical Gardens of San Diego* Rare ani- 
mals^ that nev^ i^etore lived iDng or bred 
in captivity are flourishing as if they were 
stiii in their native surroundings. 

Mrs. Belle Benchley, under whose man- 
agemenTthe zoo has grown LO be the sec- 
ond largest in the United States, explains 
that mere food and shelter are not enough 
to keep any wild animal in good health* 
Discontent from the wrong surroundings 



700 



^ V k: 
















ANIMALS HAPPY 




Galapagos rf'uafta being fed banana. 

Belou/f Malay fvn b^'or cJambcrinp 
around artificial concrete tree 
jn ttc e/icfaf lire to encourage exercise 

amus have pools in which to wallow^ and 
most of the birds are placed in cages large 
enough for reasonably long flights* 

One of the prize exhibits consists of 
two giant mountain gorillas, now about 
twelve years old, that have flourished 
since they were delivered to the zoo by 
Martin Johnson in 193L No gorilla has 
ever been born in captivity so Mrs. 
Benchley has to estimate their age by the 
fact that Ngagi, who now weighs 460 
pounds, had just lost his baby teeth when 
he joined the zoo. That was seven years 
ago and as far as is known gorillas lose 
their baby teeth when about five years 
of age. His companion Mbongo, who 
weighed 120 pounds at the time of arrival 
and who has doubled in weight, lost his 
baby teeth a few months after arrival. 
Gorillas used to be one of the most dif- 
ficult of all animals to keep alive in cap- 
tivity, principally, Mrs. Benchley de- 



alone may cause ill health. Put- 
ting a small tree in a bird cage 
may make all the difference in the 
w’orld if the birds seem dopey and 
despondent. Mrs, Benchley and 
her staff try to provide each spe- 
cies with quarters that seem nat- 
ural and comfortable. Buffalo and 
deer have long ranges In which to 
graze, the tapir and the hippopot- 
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dares, because their keepers insisted on 
treating them either like backward chil- 
dren or vicious humans instead of the wild 
animals that they are, 

“Keeping animals contented depends 
on helping them feel secure and at home,” 
Mrs. Bench] ey says. “They obtain a sense 
of security from the back wall in each cage 
or exhibition space that keeps them from 
worrying about being attacked from the 
rear, Animals appreciate privacy, too, and 
enjoy enclosed spaces or caves in which 
they can eat and sleep in peace. We never 
handle an animal unless it is necessary 
because the excitEtnent and fear that is 
aroused is apt to sicken it for days. All an- 
imals need sufiicient room and an induce- 



ment to exercise if they are to remain 
healthy. 

“Animals enjoy the company of their 
own kind and we try to raise each species 
in family groups* Some animals such as 
deer sometimes live in even larger groups 
and we let such animals run in herds. 

“Of course, that sometimes means that 
there will be fights and that some of the 
animals will be injured but we have found 
that they remain happier if w^e let them 
work out their own self-government* 
There is usually one leader or bully in 
each cage of monkeys. We have to throw 
food into different parts of the monkey 
cage at one time to keep such a bully from 
getting it all,” 




Topt Mt, yttang itrangittap. Rights imnt mnnint on ing ilt 10a. ffotfom, Mt, b^nr grotto 

contoinirte pnol and cavtt. Rights giant bird cage cmttainmg fall^sixo tree^ 
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For the first month after a 
new animal arrives at the 
ZOO, fresh from its native 
jungles or mountainst it lives 
in a special quarantine sta- 
tion. This is mainly so that 
its reaction to different foods 
can. be noted and the right 
diet worked out for it. Ani- 
mals from the tropics arrive 
during May so that for the 
next few months they will 
have the benefit of high 
summer temperatures. Sim- 
ilarly, late in September is 
the best arrival time for an- 
imals from the north and far 
south. Acclimatizing the ani- 
mals requires about a year 
as they must adjust them- 
selves to changes in climate 
and diet as well as become 
accustomed to the captive 
state. Strangely enough, 
Arctic animals such as polar 
bears and fur seals adjust 
themselves to the temperate 
climate of San Diego more 
easily than do apes and oth^- 
er animals from the tropics. 
Many tropical animals live 
in heated quarters during 
their first winter at the zoo. 

Diet, more than anything 
elsC;, adjusts an animal to its 
new climate, Different zoos 
have tried refrigerated pools, 
frigid rooms, and steaming 
tropical cages for some of 
their rare exhibits without 
I much luck. The right diet 
does the trick much better. 
Animals and birds from the 
tropics are given more fat 
than they generally eat so 
that they can endure the 
colder winters, and animals 
from the frigid zones receive 
more greens and less fat. 

Practically every knowm 
kind of food from mOk and 
eggs to squab and rabbits, as 
Well as all kinds of hay and 
grain make up the menag- 
crie^s menu. The meat eat- 

{CattUlnucd to 




Topf wl*pbont at e/ bawntiary pitm Center, dfit (t€ing for 

leopordt Battontf bird ti/m at Brook^ietd Z40| Chi€ago 
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jSer^^n-Ne^v York Round Trip 
. Takes Less Than Two Days 



/yjti -/ 

lies off the coast of Cali- 
fornia and is seventy 
miles long and from 6,000 
to 8,000 feet beneath the 
^^plateau^' of the sea floor. 
Another, the Chotsui Pii 
canyon near the Philip- 
pines , is 9,600 feet deep. 
These abysses can be ac- 
curately measured by the 
sonic depth finder, which 
listens to the “echo” of 
sound reflected from the 
ocean bed and translates 
time into distance. 



fr^nt Strlin fP JV^ur yorJif then turned bafk tv make it tirst round tnifi 

Forty-four hours and forty*six minutes from Berlin to 
New York and back again. Eight thousand miles over land 
and ocean in a four-motored land plane. That was the rec- 
ord written into the aviation books by the German air liner 
"Brandenburg” which, with its crew of four, made the first 
westward crossing of the Atlantic nonstop from the German 
capital to New York and then turned around to beat the 
previous record for the eastbound trip* Capt, Alfred Henke 
had figured on a twenty-hour eastward 
flight. He beat his schedule by five min- 
utes, averaging 207 miles an hour* His 
westbound time had been twenty-four 
hours fifty-one minutes. The plane is a 
commercial type w'ith a capacity for twen- 
ty-four passengers, and its quartet of 850- 
horsepower engines are of American type, 
built in Germany under license by an 
American firm. The plane weighs nine- 
teen tons* Three hours^ fuel supply re- 
mained when the ship landed on this side, 
and of 2,580 gallons of gasoline taken on at 
New' York there remained ninety-two gal- 
lons when the return trip ended. 



Funnel on Stilts Fills 
Barrel Without 
Up-Ending It 

Specially devised for 
filling barrels without up- 
ending them, a funnel 
with horizontal spout 
opening is held in place 
on the barrel end by 
props. A welded lug on 
the spout hooks inside the 
barrel, preventing the 
funnel from pulling out 
accidentally. 



V it Cany ons Found in Ocean 

^ by "Echo” Recorder 

Chasms deeper than the Grand Canyon 
of the Colorado have been discovered in 
the bed of the ocean by the sonic depth 
finder. One of these submarine canyons, 
cut by a prehistoric river that 

slope, 
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Flier Designs Streamline “Push Button” 



Borrowing ideas frqm 
the transport plane^^ic 
has piloted^ a Caljlornia 
airman designed and built 
a streamline automobile 
with a rudderlike tail. 
’With its supercharjjjj^ 
V-eight motor^w'asserts 
that the car will travel 
120 miles an hour, yet it is 
economical in fuel use, 
delivering eighteen miles 
to the gallon at sixty miles 
an hour. Wind i*esi stance 
is reduced to a minimum, 
even on the front wheels 
which have independent 
*'pants“ that turn with the 









^f- touch of on 

dashboardf the iolding 
top diroppeara mucfi as- 
rotroctabU londins fear 
of a pland 

wing^ left may be 

seen the rudderlike taitf. Jt 
and betotVf the **pantE’* 
which turn uIrtA: the 
front wheels 
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whcjel. Electric controls are built in wher- 
ever possible, A push button on the dash 
opens the doors. The disappearing top 
swings into place at the touch of another 
button, embodying the same mechanism 
applied to raising and lowering landing 
gear in an aiiTlane, When the top is raised 
it forms a strong steel turret loof. Tho 
car has a 112-inch w'heelbase. Built low, 
the car has no running boards* The head- 
lights retract into the fenders. 



Volcanrc Eruption Is Blamed for Poison Element in Soil 



Volcanic eruptions In the t emote geo- try is found in the Great Plains. They be- 
logical past are to blame for the presence lieve the solonium was belched into the air- 
in the soil of selenium, the^ poisonous elc- by volcanoes, then w-ashed to eailh by 
ment which has made inroadsuinta \vestejn rains ancT formed clays which w'ere buried 
livestock and is the cause of certain rheu- * and became shale. Later the shale beds 



matic symptoms In man. Depart ment of 
Agriculture scientists who 'iiavG been 
studying s^enium poisoning say no soil is 
quite free from that element, but most 
dangerous selenium content in thLs coun- 



were exposed and weathered into soil. 
Tier tain plants absorb selenium more than 
others, and livestock are poisonGd when 
they cat these, notably t’Wo members of the 
pea family, a loco "weed and a vetch. ^ 







Streamlining h^ginw in front of 
the propoUor, At Mt, dfl ongi~ 
n«r ij mooturing ttnoothneaa 
of prOp^twr apinnmr to be 
Id n racing piarta: it inuct bo 
parfmctly balancmd tor top fpotd 
poriormanea. Salow^ (A« ^‘Eight 
Bail,** one of tho newest racing 
planoSr Setiea its atim body 
and tha narrow space altottsd 
to engine 
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'T'HE fastest airplane in 
^ the world today is an _ 

old -fashioned antique* It j ^ ^ 
is an Italian seaplane that cost more th 
$1,000,000 and set an olTtcial record of 440 
miles per hour. That was four years ago 
and the record still stands. 

Today we can break that record any 
time we like at only a fiaction of the 



By KEITH RIDER cost. World records cam 

J ^e bought at bargain 
prices this year compared 
tremendous sums that have been 
spent the past, A 500-miles-per-hour 
plane now" might cost a mere S60,000* 

The price of speed has been'going down 
because our knowledge of speed has in- 
creased. More is known now about airfoil 
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shclprs find engin<?s. The Itnlian^ 
used a special 3,000 horsepower 
Fiai in their sseaplane but with our 
present knowledge we could make 
a l,500“horsepo wer engine go 
faster, Till's because tve have 
Icurned to obtain high speed by 
designing more eflicient airplane 
shapes. 

Tile story of speed is wTitten 
thus* horsepower multiplied by 
375 iiiid divided by resisUince in 
pounds equals miles per hour. The 
figure 375 is a conversion factor. 
Thais the same as saying the move 
power and the less drag, the faster 
you go. The frontal area of the 
engine is the biggest contrihuting 
factor to di^agj hence iii-ljnc en- 
gines are ^Taster” than radials of 
the same horsepower. Another 
speed problem is to get the most 
horsepower out of the lightest en- 
gine weight. A light engine re- 
quires lass wing and a small wing 



The author, t^Pt with six-cyiind^r facing rated pi 290 

hoTsepawer from mAicft 4?S hetsepawer developed by 
ing changes. Bottomf aJjasting hat c4Ji>« medfi- 

lire afr /toui fpof d uraund madel plane parts in firnn«J 
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>tim vifw nf m.p.h. ™tcr shiawLaij; *treaiinlin*ii wEdj i£uieL9iii!f 



Top vicvs Ilf m.p.b. racer Khe>w1nu im^tl 
anJ extreme (hlnuER* ai fu+elaj;^ 



^opt inspecting (aif group controls of the ^^Eight Bai!-'* Bot- 
tom, O speedy rocerf the ^*Jeep.'* diagrams ahaw top and front 
views of racer tftcoretically eapahte of SOO miles per hour 



helps reduce drag. In theory it would be 
feasible to fly a high-speed wingless air- 
plane consisting simply of engine, fuse- 
lage, and tail group if there were some 
way of launching, landing and obtaining 
lateral control. 

Here’s a description of a super-plane 
that could go 500 miles per hour. No mat- 
ter where it is built or w^hat minor details‘ 
are changed, it will follow these major 
specifications pretty closely. 

The plane will be a full cantilever low- 
wing monoplane resembling present race 
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planes in design. It will be built of 
wood, full monocoque molded 
wood 100 per cent skin stressed* 
age and wing skins will 
be about three-quarters of an inch 
thick. Wood is bettor than metal 
for speed designs because we can 
shape wood to hold the exact air- 
foil cmwes needed. 

. ^ The wing would have a span of 

I twenty-six feet and the plane 

would bo twenty -three feet long* 

I It ivould be a land plane, wdth long 

' flaps to help cut down landing 

speed, and retractable landing 
gear. The plane would be entirely 
enclosed ’with only a cockpit air 
scoop and carburetor air scoop 
opening into the wind. It would 
land at about seventy -five miles 
per hour. 

The engine would be of 1,500 
horsepower, liquid cooled, twenty- 
four inches by twenty-four inches 
in cross section and about five feet long. It 
would probably consist of two V-S units 
hooked back to back and driving two pro- 
pellers, one in front of the other and turn- 
ing in the opposite direction. Such two- 
way propellers are necessary to overcome 
engine torque and give good control. The 
ongine-coolLng solution would be cooled by 
means of skin radiators, as would the oil 
supply. The po’^^er plant would weigh* 
about BOO pounds, developing close to two 
horsepower per pound, and w^ould have a' 
useful life of only a few hours at open- 
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throttle. Ready to fly, ^the 
plane would weigh about 
2.S00 pounds. About half its 
total cost would be for devel- 
oping and testing the engine. 

There iii nothing radical 
about such a plane. Con- 
struction could be started any 
lime because nothing really 
new need be developed. Ev- 
ery part of the design has 
been tG.sted. The exact top 
speed would depend prima- 
rily upon horsepower and a 
more pow’crful engine would 
make the plane faster still. 

Lack of horsepOAVCr has 
been the big drawback to 
higher racing speeds in the 
United States. Our best in- 
line racing engine today, e%-^en 
when ‘"hopped up“ as much 



inio vk ing 

Side iiew m.p.h. 



as the pilot dares^ still develops less thaa\^ that are being discussed become available. 
500 horsepower. With such engines pilots I One of these possibilities is a new “uni- 
. expect .speeds of better than 300 miles per twin"^ Menasco consisting of two six-cyl- 

*• hour in straightaway dashes. That is quite ^ inder, in-line, air-cooled engines placed 
advance over anything done so far but . side by side and geared together through 
hardly comparing with speeds we will clutches to turn a common propeller shaft 
' make next y^r if the bigger racing engines (Continued to pa^e 124A> 
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tact pl^nt winst 
top. Sid6 itttiu of ptont which 
might mtike SOG Oft 

hoitf ar marc and, &frEtorTl, 
tail sar fares of rttod- 
ern racing ptuFie 
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“Foot Race*' on the Water 

in Pontooned Pedal Boats 



ffm is a s*agiiit'r tirfu? t*f the tti^m^porrtaon bo-at. The crew 
that wins a race in fAij crfl/f sturdy legs for p^i^uJinj^ 

^*Fooi races" on the water were a popular sport 
among guests at the Atlantic shore resorts during 
the summer. The racers pedaled in teams of two, 
riding in two-passenger pontooned pedal boats 
that skim lightly on the surface of the water. 



warding, if necessary answering 
personal mail. She supervises 
moving, directs housed caning, re- 
catalogues libraries and mailing 
lists and helps dispose of house- 
hold effects. On one occasion a 
client wanted a charily appeal in- 
vestigated; there was the problem 
of keeping a one-armed man with 
a wife and five children from go- 
ing on relieh She investigated the 
family, found a farm, attended 
farm auctions and stocked it with 
horses and cattle, bought clothing 
for the family of seven and trans- 
planted them to the farm which 
she had leased for her client. Now 
a regular part of the business of 
“Why Bother" is inquiring into 
charity appeals. Operating with 
no other staff than an occasional 
telephone secretary, the director 
refuses to be stumped by any de- 
mand: either she does the job her*' 
self or takes the responsibility and 
calls in expert movers, decorators, 
speech -wi'iters, etc. One popular 
service is reading aloud to clients. 
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Small Shop Lathe Grinder 
Fits in One Hand 

Small enough to fit easily into 
your hand is a lathe grinder built 
for the home and small workshop, 
and useful, too. for odd jobs in 
larger plants. It is driven by a 
one -sixteenth horsepower motor. 
The dynamically balanced motor 
has tw^o Speeds, 6,000 and 19,000 
revolutions per minute. 





Or 0i\ Bother” Offers First-Aid 
V iti Any Task You Name 



If therc^s any job that appalls you — -mov 
day, a research problem 
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weeks of reading, a wedding in the 
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or a party that must run smooth 
Bother?” There is an agency by that 
in Chicago that will take the responsibility 
for you. Its director, a woman, makes her 
living by pcccpting any task that is *^ 5 - ^ 
signed. She goes shopping for people w-hdiil 
are too busy or dLdike shopping. She 'I 
pei-forms, Secretarial mu^, purling, 

21. 
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Belt-driven lathe frinifer qinff iti OHe-sixfeenth hors^h- , 
ptt^T motor rests in the ane hand 
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Army’s Mobile Sound Un^J^eard a Mile A\^y 



One winaom fit stSe of ar^y sound 
truch le higft^fid^^tty fauWcpeaAcr. 
(VAen oifficar Iraape over 

mfJ'e fdUMre uiffA hig lotid- 

speak^r horns oT* rreeted* Noiioe 
powor outlets in truok u^crffi, o'&aUc 



built-in loudspeakers and collapsible steel 
towers for public addresses over a wide? . 
area. The two permanent speakers are in 
the side walls of the trucks providing high- 
fidelity reproduction over a relatively 
small range — for audiences of 5,000 or less.t 
These are the latest improved theater- type 
units. When the commander wLshes,U) ad- 
dress an audience as large as 1 00,000 
two twenty-foot steel towers are. taken 
from the rear storage compartment and 
set up on the field, carrying at their tops 'i 
six 100-watt loudspeakers driven by.^six 
fifty -w'att amplifiers. They are built to 
Withstand a forty-mile wind, and caivbe 
weighted with sandbags if high Windsor c 
encountered. Three men can erect these 
external speakers, which are of slightly 5' 
lower fidelity, within an hour. In a test at 
Fort Myer, Va., orders issued over these 
powerful speakers were heard clearly a 
mile away, A five- foot fishpole mast is . 
raised over the truck when the radio Is in 
use; two types of turntables for transcrip- ’ 
tioji and recording and three types of mi- 
crophones are carried. - 



If the regular army of the United States 
could be assembled in an area ’ftdtbm a 
■^mile of the army’s new mobile sound truck, 
^the chief of staff could address its entire 
^ personnel over the powerful loudspeakers 
of that ‘fifth, Self-contained, the truck has 
its own gasoline -driven power plant of 
three kilovolt-amperes, two-way radio for 
telephonic communication with distant 
troops or planes overhead, mermariu^t 
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. . Road Grader, Has 
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TrurJ^js: deliOcTin^ graVel ond cement lo cotter ete-taying crew tit rear da npf mfi^rrtipf this road grader, 
Althottfih it spans entira road, riding stde farms for a track, truclis pass auer it cn spring ino uni cd! rempj 



Usin^tlje ^d^j^orm^ along the new high- 
way for ^ fradk/a^sjtbgr^ier- wprkin^ on 
Webjfti^skar r&ads travels along ahead of the 
mixing machine and does the work of a 
troop of twenty- five pick and shovel men. 
It loses no time pausing to make way for 
passing materials trucks, for the machine 
has an overhead passing “bridge^' attached 
it by strong coil springs^ and loaded 
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trucks can drive over it without interrupt-jf, 
ing the grading w'ork. A cutting cylinder 
fitted on a long shaft extends from end to' 
end of the grader. Small cutting teeth are 
fitted in the outside face of the cylinder 
and may be set to any depth to suit 
contour of the grade, A pan holds the 
verized dirh and chain conveyors carry 
to the ends and dump it oji the shoulder. 









Light Fixtures Made of Plastics Molded in One 

i 

Lighting fixtures molded in one piece 
from non-conducting plastics are being in 
Iroduced* Instead of manufacturing and 
assembling numerous parts — the metallic 
chassis that must be punched and finishe 
by platingj the sockets made of multiple 
plastic and metal parts held in place b 
screws, etc.—the plastic manufacture 
molds the cavities for the electrical parts 
as an integral part of the fixture, This^ 
achieves considerable saving in manufac-"^ 
turing costs, and the product is artistic, - 
sturdy and _safe from electric shock, 
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Artistic light ^xtiirc ahdVti is irutldcd frCitn plastic 



Endless Chain Hauls Trucks 
at Parcel-Sorting jDepot 

Borrowing an idea franv^^f assem 
line of automobile manufacturing plan 
the Railway Expres s A has installed 
an endless line of platform trucks, haiiled 
by a continuous overhea<^ for sort- 

■n Ks m \ rh. jv 
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Radio Range Demonstrator 
Teaches Aeronautics Class 



mg parcels' at its new 
York termi^L Pick-up 
vehiclesTma up on one? 
side of a ninet^ eight foot 
platform and the pack- 
ages are unloadeOs^irect- 
ly to the moving Ttee of 
double-deck tranMer 
trucks. As these trcTcS 
parade around the ^at- 
f orm they are unloaded as 
they pass the trucks wait- 
ing on the opposite side 
for packages destined for 
various railroad stations. 
The system has handled 
as many as 12,500 pack- 
ages an hour. 



Four Gas Engines 
Drive Model of 
Clipper Ship 

Four miniature gasoline 
engines power a model 
flying boat patterned aft- 
er the clipper ships that 
fly the Pacific between 
California and the OrienL 
A miniature compared 
with those giant trans- 
oceanic planes, the model 
is pretty big, itself, with 
a wing spread of 150 
inches. It w^eighs thirteen 
pounds. The engines are 
equipped with timers to 
cut them off at any time 
within five minutes. 

^ 1 
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Operation of the aural radio range is taught to stude^ 
pilots by means of a demonstrating unit which reprodixces 
the signals on loudspeaker or headphones w'hile the instruc- 
tor gives a graphic lesson on the blackboard. One part of 
the unit contains an alternating- current power supply, au- 
dio oscillator and a small motor driving two cams on a single 
shaft yt a speed of^.one and one -half I'e volutions per minute. 

One cam has twelve “A’’ 
(dot-dash) code signals 
and the airport signal, 
such as OA for Oakland; 
the other cam has twelve 
“N” (dash-dot) signals 
and the station signal. 
The cam signals are am- 
plified and can be varied 
by manual controls. 






CThere were 7,822,000,’ 
000 fish and eggs prO’ 
duced in governmen' 
hatcheries in the yea 
ended last June 30. 
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Pearl Farmers Plant and Harvest a Rich Crop 
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Ton, Japantst diving 
girls IVffh glass 

oysters^ Leftt 
planting irf it ati/tg 
particles rii obiter. fl<' 
fou), harvitting a ptarl. 
Ctnttr, 1 10,000 ciftlrc^ 
liQFi pf prarls 



There^s no quick harvest on a pearl farm. 
It takes yeara to grow a pearl. But ’when 
the crop is "^'ripe," it is a rich one! The 
$10,000 handful of pearls pictured above 
represent sixty years of research and ten 
years of actual work by the oysters and 
the men and women employed on a Jap- 
inese pearl farm, ^^Planting'^ pearls re-- 



quires surgical skilL First the Japanese 
diving girls go doiAm to the floor of a bay 
and bring up oysters. Tilling floating tubs 
which are emptied into a collection boat^ 
The girls average 300 oysters a day* In a 
laboratory ashore, experts using surgical 
knives and tw’cczers carefully open the 
oyster and insert a tiny irritating fragment 
of freshwater musseh then disinfect and 
s&w the wound and return the oyster to 
the sea floor. The oyster secretes muctls, 
depositing it layer on layer around the 
foreign substance within its body until the 
protective film develops into a pearl. Even- 
tually the oyster is recaptured and opened 
and the pearl harvested. Oysters can’t be 
forced to manufacture pearls to specific 
cationsi they vary in size, they are not all 
perfectly sphericah some lack weight and 
color, Only the perfect specimens are kept. 
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Machine Gun^ubs for Pitcher in Batting Drill 



Flinging baseballs 
across the plate of a Si. 

Louis “sandlot" with the 
speed of a crack pitcher 
and bettor than human 
accuracy is a mechanical 
hurler. It started out as a 
substitute pitcher for bat- 
ting practice^ and it may 
develop into a pastime for 
amusement parks and 
roadside "diamonds.” The 
inventor had watched his 
son in baseball drill at 
Harvard, Only about one- 
third of the balls served 
up by pitchers in batting 
practice were suitable for 
hitting. He went back to 
St. Louis to build some- 
thing “like a bean shooter 
or slingshot that would 
get the ball over the plate 
nine times out of ten and 
give the batters a chanceC 
The machine shoots base^ 
balls at four a minute at 
any speed desired; they 
cross the plate within a 
one- foot space^ the height 
of the pilch being adjust- 
able, A two -horsepower 
motor operates the robot. 

Balls drop from a hopper 
into a grip, and a large 
rubber band, a foot in di- 
ameter, provides the 
punch that flings the ball. 

A small bell warns the 
batter just before the 
pitch. If the batsman is 
weak in some department such as iow' or 
inside balls, the robot can be set to pitch in 
that groove steadily. It can also be turned 
toward the outfield or infield to shower the 
fielders with flies and grounders. It will 
flip a fly ball 500 feet — a homer in any 
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(fiVui bo If bails are /ed from /lopjKr fa pouJei'/ul rubber sting 






league. Although designed as a training 
machine for batters, the original machine 
is set up in a “dlamond^^ with oil-painted 
''fielders" and with nets across infield areas 
usually guarded by players^ Balls batted 
past the nets are credited as base hits. 
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visibility may be reduced by the mounting tomatically radiates a signal which enables 
of a tiny radio transmitter in the upper end the whaling ship to locate the dead whale 
of the flag harpoon used to mark the posi- by means of di region “fin ding apparatus. 
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where no mottled enamel is known to ex^ 
ist, the dental caries rate in 3,4S1 children 
w'as as high as 415 affected teeth per 100 
children. A special study o£ nine-year old 
children showed the percentage of chil- 
dren completely free from, tooth decay Is 
five times as high where the drinking wa- 
ter contains appreciable amounts of flu- 
orides as where the water is relatively free 
from the mottling substance. However, 
dentists do not yet advise drinking flu- 
oride water- They point out that the flu- 
oride may not have caused the immunity, 
but some unknown constituent in water 
that either appears only where fluoride is 
present, or in greater concentrations in 
water containing fluoride^ or that acts to 
produce immunity only w’hen associated 
with fluoride, 



Light-Weight Electric Ironer 
Controlled by Elbow Touch 

So light that it can bo carried easily 
around the house, an electric ironer just 
introduced plugs into the wall socket any- 
where and uses no more current than an 
ordinary iron. It has just two controls — 
one the switch for the heating element in 
the shoe; the other an elbow lever that 
starts or idops the roller insUnlly. 
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Srat baitt an hattdl* bittsMa^top foe prottetion 
Q th4baby 



When one proud father in^wntzerland 
want5 to take the baby fpj^'an airing, he 
fits a special rumble on the handle 
bar of his bicycle and away they go. The 
seat is equipped With a top to protect baby/ 
from sun or shpwer, but the top can be 
folded when deBired-_ . . 



Fluoride Water Guards Teeth, 
^4 ^ ^ iStudy of Decay Indicates 

Drinking water containing fluoride, 
worry in certain localities because it causes 
a discoloration of the teeth of children, 
J known as mottled teeth, may be a blessing 
in disguise. A four-year study has re- 
^vealed that children drinking this water 
^are relatively immune to tooth deca y. Ex- 
lamination of thousands of school children 
in South Dakota, Colorado and Wisconsin 
showed that the severity of dental caries 
Wis lower in localities where the mottled 
\ enamel occurs. In counties w'here the mot- 



This poftabir tronar no rriu^'^ rioctrie current 

than an ordinary hand iron 
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Rumble Seat on Handle Bar teeth affected by decay to each 100 

children. In another group of counties, 
and the cities of Huron and Sioux Falks, 



for Cyclist’s Baby 




City of Tomorrow* Seen from Hatigin 



Visitors to the New 
York world’s fair in 
1939 will view the 
“City of Tomorrow** 
from movi ng plat- 
forms suspended in- 
side the vast 200- foot 
perispliere. This will 
be the dominant fea- 
ture of the exposi- 
tion’s “Theme Cen-- 
ter/’ The two circu- 
lar platforms will 
move in opposite di- 
rections at a speed 
calculated to let S,000 
spectators see the 
exhibit every hour 
without crowding, 
The view during the 
six-minute trip will 
be the equivalent of 
an airplane trip at 
7;000 foet over the 
city of the future. 



the ri^ht IS <rjr 
ortifl'f conerpf'/on 
of the ^*City of Ta^ 
morrow*^ and the 
moving ohservaiton 
plat/arm eirding 
inside the ZOO-foat 
perisphere under 
conf J^ruct ron at 
ffew York fair 



rader Sorts Eggs into Rubber Runways 




Egg* ptaaed dn 'baianeed rails ot right ore AOrted into 
rubber churtnelx accardiag* to Weight 



Grading of eggs is speeded up by a four- 
]a?>e sorter now available. The eggs are 
rolled down a double track that is divided 
into four sections, each section being care- 
fully balanced to its particular weight. As 
they roll across the sorting track, the eggs 
are lowered into the proper rubber run- 
way. the heaviest eggs falling first and the 
smallest in the last section. 



H^Vlion you talk into a microphone it gen- 
erates only one hundred- billionth of a 
watt and its energy must be amplified fifty 
Cjuadi'illion times (fifty followed by fifteen 
ciphe^rs) to reach the antenna power of the 
]|;i,rgest b^^oadcasting stations. 
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Science Puts Sneed into Big dRaeins Yachts 






EARIY LOOSt-romtD 
lUtFt-HlllHT 5AIT3 ‘ 



SQUARE' CUT MIIN^ < 
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\w«L3Qf'Ttie 
\iATEST Ti PE 
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1 compared / 



MlKKL hull CAST IN PAR AFP IN 
FftOM THE ARCHITECTS DES3SN 



CfiQSS SECTION SHCWiNG WAJ( - 
MECHANICALLY GRQDVED TO EK ACT 
LINES OF plan* GROOVES ARE . 
then SMOOT k£0 to a 

COftfteCT OtPTTiS BY NANO, 
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TESTING MODEL RAC1NO YACHT MULL 
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Hull and Sails Shaped for More Efficiency ; 



CAPSTAN 






f^DW the expensive rncinfi^ yacht 
has been developed from the Dinalt^ 
slnw rrrtft of nearly tHm- centuries 
ago is outlined on thi& and the pai^c 
oppaflifer Note cotnpariKan between 
the types of 1660 and IU36. partic- 
ularly the dtiference between their 
nails and Irulfe. Early yarlits had 
alraifcht. items nnd Stem*- The 
^'Julli^inar,'' huilt in 167S, ’w^s the 
first to pet awny from ■pld canVen- 
lionSn Its deiipncr cut aw^iy ihe 
straight contours at steen nnd item 
and obtained an nma^inp increHAe 
in speed, l^atcr the oVerhanpini' 
bow and stern were introdiicodr 
N^ow scientists are helping to make 
the yachts still faster, experiment- 
inf' with hulls and sails and record- 
ins' perforin a ncr on special irtsfru- 
menti in wind, and water tunnels. 
On this pag'e is a cutaway draW*- 
in^ of the modern raclni^ yacht, 
equipped with hollow maat, fleKthle 
hooniT norraw owner’s 

statcraom and cornfartnEile quar- 
ters for ere w 






, PPf^'ENtt'■: 
kUfjhtfci 
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Combined Match and Drill 
Invented by Early Man 



become a machinist and metal worker, 
started experimenting on a cricket de^ 
stroyer. The result is a huge vacuum 
cleaner that rolls across the field at five 
miles an hour and sucks the crickets into 
its twelve -foot nozzle, A forty -inch fan 
run by a four-horsepower motor supplies 
the '‘whirlwind/* As the crickets are 
picked up by the vacuum they are crushed 
and tossed aside. By using vaporized poi- 
son in the fan housing, the dead crickets 
can be used as bait for the surviving in- 
sects. In the fall the machine is used to 
vacuum-clean fields of weed seed. Anoth- 
er use is cleaning dusty and moldy hay in 
the "reception chamber^’ at the top. 



ree- Wheeled Midget Car 
Built in Spare Time 



1 ^ W 

Ifere is the instrument N\iMithic used before hi^l 

posttrity inVentest matehES and driUs 



Some few' thousands of years ago Keo-- 
lithic inventors introduced a combination 
fire starter and hole borer. This ingenious 
tool has been placed on exhibit at the De- 
troit Institute of Axts^as-partnf a group of 
implnnrTTT^Tna^e as replicas of Neolithic 
relies found in a Sw'iss lake, 



Wheat-' Field Vacuum Cleaner 
^ ^ S Bids Farm of Crickets 

After losing his wheat crop to an army 
1^0 f crickets, a western farmer declared war' 
’^on the pests and, quitting crop-raising to 



Front and rear views of the homemade miniature 
owiomohde* It a tap 



In his spare lime, stretched over eight- 
een months, a built a three- 

wheeled midget/tfdtomobile that has trav^ 
eled sixty-eijiit miles an hour* It has a 
front wh 6 el drive and rear wheel steering, 
and covers as much as forty to forty -two 
miles per gallon* There are buttons on the 
w^ndsbt^ld jbr attaching „a top, 



Twtixft-foat Jl02;slii of this warlike machine siiciba 
criCihttf in to their de^triircfion 
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Balloons Bring Rescue Plane to Jungle Party 

Lost in a Central Amer- - . \ 

lean jungle^ provisions ‘ 

low, medical supplies 
gone^ rescuers in sight 
but bej'ond reach* That 
has been llie fate of many 
an expedition. When U. S. 
army detachments have 
sent out short-wave radio 
calls for help from isolat- 
ed camps in the Panama 
Canal region, observation 
planes dispatched to their 
aid have been unable to 
find them. Even large 
bodies of men are invis- 
ible from the air in the 
tropical tangle of vegeta- 
tion, and smoke signals 






are dissipated by the trees or unnoticed in 
the swamp fogs. No w the 1 4th U, ^Infan- 
try yegiment, operating around^ the Atlan- 
tic entrance of t he canal, is using bright 
orange -red balloons” to slgna 1 to observa- 

i4 ? 

Ancient Steam Roller Revived by Taking on Gas Engine 



% William La VAfre 

Abotft, lAflatifig ccptii>e boU'Oen, L*it, prefab 

up message on ttring bituittri tWit signiit boUoons 

tion planes 'when calling for aid. On one 
of the mules in the army s jungle packtrain 
Ls a tank of compressed hydrogen. A rub- 
ber balloon is inflated to about five feet 
diameter and, anchored by a strong fish- 
linCj allowed to rise above the treetops. 
The brilliant balloons are easily spotted 
from searching planes. If food or medicine 
is needed by the expedition, a message is 
placed in a small canvas bag tied to the 
center of a fifty-foot string at each end of 
which a balloon is attached. Held about 
100 feet above the jungle treetops, the mes- 
sage sack is picked up by the pilot with a 
fishhook on a line hung from his plane. 



Old age had gotten the best of an ancient 
steam roller. Its boiler and cylinders be- 
yond repair, the heavy roller was ready for 
a last ride to the scrap iron yard when a 
mechanic restored it to life wdth a gasoline 
engine. The motori from an old automo- 
bile, was mounted on top and the trans- 
mission connected to the original gear 
train of the roller. Back in service, it w^as 
used recently on street pavement work in 
Badin, North Carolina, , / t i 
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I UST a few years picture-taking was 
^ a mid-day hubby. Few amateurs 
tackled pictures m the early mornmg, late 
afternoon^ or at night. If the sun wasn^t 
shining brightly^ snapshots were just not 
made. 

Today^ all that is changed. Films are 
faster. Cameras have been improved. In- 
expensive cameras are now equipped with 
lenses w'hich a generation ago would have 
been considered cjuite fast. Ultra-fast films 
and lenses ha%^e turned night into day. 
photographically. Dull days, misty and 
rainy days, no longer forbid picture-tak- 
ing. but invite it. 

Nowadays, almost any amateur photog- 
rapher can take pictures right around the 
clock. The owner of a super -.speed minia- 
ture, for example, may find his chief plei'ts- 
UJ'e in snapping pictures under adverse 
light conditions which demand the full Jens 
speed of his precision camera. Similarly, 
the owner of an inexpensive camera may 
go out at night to explore snow^-- covered 
streets and byw^ays, sparkling under the 
glow of street-lamps, or rain-drenched 
pavements which offer glistening reflec- 
i ji''] j ^ 
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Topt phpta bulb beneath crystal bail lights "tvanct" 
-pitture. ^elaWf sun«cf (urns rfrafrnc«« 
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liona that ''rnske'’ memo- 
rable night pictures. 
There Is fascinatLon in 
picture’-taking at unusual 
hours. At the extremes of 
day — dawn, sunset and 
night — Nature's moods 
are most interesting. Mist, 
cloud and shadow give 
homely things a romantic 
quality that is missing in 
the glare of mid-day. But 
there is still another point 
that makes these “odd- 
hour** picture excursions 
a pleasure — most people 
think such pictures ex.- 



M^altimes — especially spinach off^r ^ppartvnHics far pnpased picturts. 

Whetl lisht is weak for detail snapshatS^ try d 



tremely hard to take, and they marvel at 
the skill of the amateur who takes them. 
The truth is, “odd-hour** pictures are 
about as. easy as ordinary snapshots. But 
any amateur with a camera that can be set 
for a time exposure can take pictures at 
any hour* And any amateur who owns a 
miniature camera with a lens as rapid as 



f.2.8 or f.2 ca?i take snap- 
shots with no more lhaiv 
the light of an ordinary 
match, For example, a 
snapshot of a man lighting 
his pipe in a dark room* 
You need only learn 
how to judge the light to 
gauge exposures properly. 

An exposure meter is a 
help. However, for most 
of ust the three-picture 
method will be best until 
we gain experience. Sup- 
pfXse we are picturing a 
dim scene which W'C esti- 
mate requires an expo- 
sure of four seconds with 
a box camera. We make three negatives — 
one with a four -second exposure, one with 
sixteen seconds, and one with thirty -two 
seconds. Then, if we have overestimated 
the light, ^ve will still get one satisfactory 
negative. The latitude of modern fdms 
takes care of reasonable exposure errors. 

A fast lens is an advantage in “odd- 




hoar” picturos of many typcs^ particularly 
when a subject is likely to move. Obvious- 
ly, with a lens twenty or thirty or sixty 
times as fast as that on an inexpensive 
camera, you can get many pictures that 
would otherwise be impractical. But for 
some types of ”odd-hour” photographs, 



the inexpensive camera is about as useful 
as any other. Here are some examples: 
Real Moonlight Pictures: Waitior a full 
mooiTi and clear night. If there is snow on 
the ground, so much the better. Place the 
box camera on a firm support, and expose 
for thirty minutes to an hour. Do not in- 
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elude the moon in the picture^ for it will 
show up as a white streak, 

I’ittures «f Sunsets: Wait until the sun 
is slightly veiled or haz^", and cloud masses 
nicely shaped. Then take a snapshot of the 
sunset, preferably using the smallest lens 
opening on the camera. With f -numbered 
lenses, use f,16 £d second. These pic- 
tures are nice with a silhouette — persons 
tree, or other object — in the foreground to 



wasn*t iTXQ9rt\isUt aJ ntL /f ifcrr 
snapped just before sunset, an 
exposure of 1 / IQQ second ci/ f.S„ 
Bedtime im a good time tor **odd 
j}ic:tur£$ tvHh or 

ffoodU^ht. Tabiotop pictures 
tike the amusing one be four ran 
be rna^e “around the etoch“ 



< Ccntiime-d to paj;e 114A) 
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Complete Home 




No room in your homo for a workshop? 
One man packed his* complete to wood and 
metal-turning lathe and other power tools, 
in a compact cabinet occupying only eight- 
een by thirty-five inches of floor space in 
the comer of a seven-foot-square kitchen- 



ette* L»acquered and trimmed to match the 
kitchen equipment^ the shop is unobtrusive 
and does not interfere with household 
work* The lower part of the cabinet stores 
the lathe, circular saw* drill press and 
miter box. A one-third horsepower elec- 
tric motor is bolted to rails on the back 
wall. The top section is detachable for 
convenience in moving, and is bolted to 
strap iron screwed to the bench top. An 
extension to the rigiit of the miun top sec- 
tion provides storage space for paints. 
After building the cabinet and fitting the 
doors and drawers, this workshop enthu- 
siast made paper layouts the exact size of 
inside avails and doors, then laid his tools 
out to find the most efficient arrangement. 
Tools which could not be hung on screw 
hooks were fitted in special wooden racks. 
No nails were used except in assembling 
the small drawers* and in that case the 



Top, doing a bit of shapuiOTh o^n kitchenette 
fatAe. Rightf compact orrangentmt of toetc 
in upper cabinets aefoev, clawed for 

cooking Aourf. It occupies only wight^n by 
thirty-five inches of Itaor 



nailheads were sunk and the holes filled 
with plastic wood. The drawers were slot- 
ted to run on guides, saving the space that 
would have been taken by rails. The top 
cabinet has an electric light on an exten- 
sion bracket so that it can be moved to any 
position over the bench, A switch turns on 
the light when the door is opened. The 
cabinet is solidly built, permitting the use 
of power tools without vibration that 
jnight disturb apartment neighbors. To as- 
sure easy sliding, the drawer slides are 
greased occasionally with vaseline. 



.t 
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Torch and Lathe Team Up to Spin Hard Metal 



Metals as hard as nick- 
el-steel, steel, copper and 
aluminum can be spun 
into shape on an oi'dinai’y 
lathe by the use of the 
oxy- acetylene dame. The 
method promises great 
savings to machine shops 
in fabricating parts from 
drawings, eliminating die 
work^ casting and other 
processes. It may find 
special usefulness in 
making airplane parts. 
The lathe is geared up to 
at least 3,600 revolutions 
per minute. An ordinary 
spinning tool is placed in 
the lathe, lubes of the de- 
sii'ed metal are placed in 
the chuck and a fine oxy- 
acetylene flame is focused 
on the point where the 
spinning tool is pressed 
against the metal. The 
torch is geared to the 
same carrier as the spin- 
ning tool, and so moves 
with il automatically. 
Perfectly round balls of 
hard melal, sealed at both 
ends, can be made in this 
manner, 



OJCr'-AC.ETYLE^Jt TORCH 



SPJWNkHS TOOU 



Photo and diagram 
Admi /}(TFn« 

it facwstd u^ihcrc 
t9ol worhs metal. SeioWf 
some hard metal products 
aptin in f'Ai’f 



tfSend return postage to our Bureau of In- 
formation to leam the name of the maker 
of any device described in this magazine. 



Qars and riiJcr drift /urilij/l a l/dcatf(>n fOUf 
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Hastjxmles of an Ocean Liner 



Fioridtt ^partsman''s 
boctt fr^m 

cabin, or raaf tap 

bridge tetn at right. Its 
fe^e phone conRccCd urith 
shore stotrom 



may, if he wishes, steer by remote control 
from the harpoon pulpit, the crowds- nest, 
engine room, or elsewhere; or he may 
press a button to throw out the mechan- 
ical wheel and guide the boat by old- 
fashioned manual controL The master 
controls in the cabin arc duplicated on 
another "bridge” atop the cabin, used for 
quick maneuvering when a fish is hooked, 
Electric refrigeration is used both for food 
and to keep fish and bait fresh. Tanks in 
the stern provide running fresh or salt wa- 
ter to keep fish alive. There are shower 
baths with hot and cold fresh or salt wa- 
ter, and accommodations for six guests and 
a crew of two. The skipper can keep in 
touch with business by means of a ship- 
lo -shore telephone whose dials are cali- 
brated for calling thd coast guard, ships, or 
shore stations. The two engines are eighty- 
four-horsepower Diesels giving the boat a 
speed of fourteen miles an hour. 



J Cruising the fishing grounds of Flgjida^s 
^ west coast is a trim new powei‘7b^t en- 
X dowed with the comforts of anbejpan liner, 
5 fully equipped to follow game fisp into any 
3 waters, a boat that runs itself: Built to 
^ meet the demands of a Tallahassee sports - 
"-man and business man, the "Sarah-EIlen 
II” has automatic clutch and throttle con- 
trols and a robot steering mechanism that 
can be set to a course and loft to itself. 
This robot pilot compensates for tides, 
wind and similar conditions. The skipper 



Northern Lights May Be Seen 
but You Can^t Hear Them 

So youVe heard the northern lights? Oh, 
no. Plenty of witnesses have sworn they 
heard a swishing, as of a silk dress, or of 
wind whistling through the rigging of a 
ship.* Some have even testified the sound 
Faded and swelled as the light of the aurora 
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dimmed or increased in intensity. 
But Dr. A. S. Eve of McGill Uni- 
versity in a report published 
the Smithsonian Institution as- 
serts thaMhy JlUTtliei'ii ll^TiTs^are 
at least sixty miles away in 
rarefied upper levels of the at“ 
mosphere, and even if they pro- 
duced sound waves those waves 
could not reach you— for condi-‘ 
tions at the altitude of the aurora^- 
are close to a vacuum; sound 
waves cannot travel in vacuum 
and so they could not reach the 
earth* Dr, Eve believes the swish- 
ing sound mistaken for the singing 
of the aurora borealis may be the 
noise of a local brush dis chaise,, 
similar to St. Elmo^s fire. Such a 
discharge from snow or bushes 
does occur in dry, cold weather. 
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Thrill Driver in Triple Roll 
. Inside Flame-Drenched Car 
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Twelve'Cylinder Race Car 
Has New Streamline Form 

Almost as flat as a pancake, a 
racing car built to conform to the 
new requirernents of the French 
Grand Prbt race is testing out a 
streamline form. The v-fheels 
are sheathed to reduce wand re^ 
sistance, and the di iver sits low^ in 
shallow car, the sides, front 
back sloping up gently to his 
The rules reduced the num- 
of cylinders in the motor from 
to twelve. 



Putting iwehj0-tylindtr racer through its paces. This fod- 
icalty streamlined ear is designed fae^rench Qrand Prix race 
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Tap, earnival reaches climax as blazing car with diioer straj^bsd 
inside ratts otfcr BetoWf “ski jump" utbedis 

. 0.1 

Climaxing a program of race -track thrills, Ace 
Li Hard of Texas drives his flame -drenched auto- 
■ ■ » mobile around an arena and then 
plunges it into the air from a five- 
foot ramp, swerves the wheel and 
rolls over three times. A bucket of. 
gasoline is hurled over the car as 
he staits a round, the circle* A 
torch fi'ets'it'tiflame* Lillard is 
strapped Into his seat, and sits 
tjght until the sedan tumbles to a 
sta hd Still, j then looses himself and 
^ It^aps to safety. His wdfe is anoth- 
er member of the daredevil troupe. 
One of their stunts is to '"ski 
jump” — race up the ramp with 
tw^o wheels, tilting the car dan- 
gerously afi the other two wheels 
remain on the level, then speed on. 
as far as possible poised on two 
wheels. 
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^ Traffic Filmed from Car to Teach Safe Driving 

Movies taken from the driver's seat of a high school. The instructor makes his own- 




id ^ ?>r 



classroom films, mounting his Filmo cam- 
era on a tripod with the lens, at eye levels 
focused through the wind-^ 
feihield. The car has dual 
controls for practice. As^ 
the motorist encounters 
traffic problems and emer- 
gencies the camera records 
the scene, and the film 1st 
afteiTA'^ards screened in the > 
classroom while the pupils 
manipulate dummy con-^ 
trols a,s if driving through 
the same traffic, Flash ing.^^ 
lights on indicator panels 
tell the instructor just what 
each student driver does 
with each control as difTer- 
.ekt emergencies arise. 
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AhavKf driver of dual- 
fciftrof a u 1 
/f/mir trofUc ictne with 
rnoifi* ettmtra fiTted on 
tripod m front aeot^ 
j4t rights jflma 
iM projei^ttd in 

white student 
dtioers ¥7ianiputate 
durnmy vontroia 



car moving through traffic help "’''drive 
home” safe driving practices in a Chicago 







Motorcycle _of Pressed Steel 

in mot or cy 3d 



Traditional 



construction was 



ubmg 



l JDrog^C^nve^ional Tubing 

i ^ OT a motorcycleJwhosG frame is entirely 



abandoi 



ediin the design 



^0 






Frame t fendera anrf footboards of this motfirOyctB ar^ 
of pressed mein^ and whetta are atuminum dishs 



motorcycle ^hose frame is entirely 
pressed steel, jfeven its wheels, fenders, 
leg shields and footboards are made of 
stampings. This new departure held the 
weight of the fully equipped machine un- ^ 
der 200 pounds and reduced the cost ma- 
terially. The footboards run almost the 
full length of the frame, their fonvard ends 
curving upward to form leg shields. Thc.^ 
gas tank is attached to the underside of • 
the top of the frame. Aluminum-disk 
wheeLs, made in two pieces bolted together, 
punted ,T^h twenty by five and one- 



dishs are-mquntec 
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sends a positive draft through cyl- 
inder fins by way of an alumimim 
trough to cool the motors which 
delivers 90 to 100 miles for every 
gallon of gasoline; the engme is a 
single -cylinder^ two -stroke type, 
lubricated by mixing oi] with gas- 
oline and equipped with a hand- 
operated starter. The complete 
power plant can be removed from 
the frame and used for other pur- 
poses by withdrawing four bolls. 



"Ship’’ Ventilators on Cab 
Cool Olf Truck Driver 

Bui let “resistant windows gave a 
truck driver a sense of safety after 
several hijacking incidents, but 
they also made the cab unbearably 
stuffy and hot. So the driver in- 
stalled ‘^nautical*" ventilators in 
the roof. Two elbows of stovepipe 
w'ere set over the cab like the air 
vents on a ship’s deck, and were 
provided with caps which could 
be closed easily from the inside. 



If cither of these twin ofaffines should fart, aUtir-ridinf eftitcheit 
permit the remaining matar lo drive the prO-pelter afoPC 



(j Send return postage to our Bijreau of In- 
formation to leaim the name of the maker 
of any device described in this magazine. 



Trticif driver (aob a tip from aeean liners and in 
stalled stad^ipem £<l intn eob 
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half inch iow*pressure tires. The Xwo Plane Motors Team Up 

saddle is low, only twenty- three * o* f ii 

inches above the ground. A fan tO UriVe a Oinglc FrOpeller 
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you did becctusG most 
people wouldn^t accept it 
as a gift. 

And yet, nothing has 
happened to this theoret- 
ical car to alter its value. 

still brand new. The 
car has been made worth- 
less, not by what has 
happened to it, but by 
what has happened to au- 
tomobiles since it was 
built. That 1918 car was 
built of makeshift mate’- 
rialst many of them not 
adapted to the purposes 
for which they were used. 
Today ^s car is constructed 
of tailormade materials, 



Sins^t^-cyllndtr b*ing uttd for tuol r^tearch 

in Gencrai -lifators laboratories 



Topr ma«f«r f jfi?er£mft/i dies for f'isher met^- 

alwart. Belouf, air rushes through carburetor at 
speeds approaching land speed record of more than 
JOO iTiifes per hour 

By H- W+ Magee 

SUPPOSE a 1918 automobile selling for 
$1,509 had been sealed so tightly in a 
glass case as to be entirely unaffected by 
the march of time. The car is .still like 
new. Nothing has deteriorated. There’s 
not a particle of rust on it, hot even a 
speck of duiht. 

> much T,vTjgld you offer today for 

that $1,500 car of tw'enty years ago if it 
were in the same condition as when it 
rolled off the assembly line? Would you 
bid $100? You would proljably get it if 
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new prp ducts and prqc<^se5 
developed largely by chemical 
research. 

And as the magic hand of the 
chemist has touched one pai'l of 
the car after another, each part 
in turn has been made not only 
better but less costly. As a re- 
suUt better cars are made to- 
day for less money — so much 
better and for so much less that 
most people wouldnh accept a 
brand new 1918 model as a gift! 

Consider the finish of that 



afar grtti^y^aetovH^ (tufa 
ffigine^ which produces eighty-htfe per cejirUjT genmratod 

m U. S. by installed plants^ compared to other pouter praducerf 



PilOtO CuurbLvl' £. 1, du Font Ne-moLirs it Co, 



1918 job — some fifteen or twenty coats of 
paint and varnish laboriously applied and 
slowly dried over a period of several 
Weeks, When the paint faded and cracked 
— and it always did — repainting cost from 
$75 to $190 and your car was in the paint 
shop two or three weeks. Even as late as 



1922^ body finishing required a week and a 
half* EnamGl had to be baked on fenders 
by a slow, expensive process. And the 
enamel had to be black. In one factory 
820,000,000 worth of cars were tied up at 
one time awaiting various stages of body 
finishing. That delayed deliveries and cost 
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money. The iuitomobile in- 
dustry clamored for finisli 
which could be applied 5n 
hours instead of days and 
weeicst one which v'ould not 
require high drying tempera- 
tures and which would be ap- 
plicable to all colors and 
would last the lifetime of the car- 
And chemistry gave the car industry 
just that. Research men of E» I. du Pont 
de Nemours and Company knew toy man- 
ufacturers were using a colorful lacquer 
but many coats of it would he required to 
give a durable film* Then they e^fiperi- 
mented with cellulose nitratOi, used for 
making smokeless powder, and found how 



to reduce its viscosity. Fi- 
nally they discovered that 
butyl alqohoh long a drug 
on the market, could be 
used as a lacquer solvent 
just as efTetUv-ely as amyl 
alcohol or *^banana oiT' 
which had become scarce. 
They introduced other 
substances to give dura- 
bility and the result was 
''Duco,” a glossy, durable 
finish to which pigments 
and dyes could be added 
and which dried quickly 
and could be spi’ayed on. 

Today nearly all ears 
have a lacquer finish but 
the finish on your car to- 
day is far different from 
the lacquer of five years 
ago. Some of the early 
lacquer finishes had a 
tendency to “chalk” and 
some of the colors did not 
stand up. Today a good 
lacquer job will last as 
long as your car lasts. 
Colors do not fade appre- 
ciably and the gleaming 
surface remains bright 
and shining if the finish 
is kept free of dirt and 
grime. And this beautiful, durable finish 
can he applied quicker and costs less than 
the old paint and varnish job. Chemistry 
has given you a better "pain I job” for less 
money. 

Tires on that 1918 car were good for a 
few thou^nd miles of very uncertain 
service. Only fifteen years? ago, hardly 
anyone dared make a trip without a tire 




Topt phrpmr^ptvtins P^nliac griiltfm S^louf, diagram showing oniy Icn per cent of gosoIiTte 
trrertfy it irrrff in jjrgpfff/iRf car, Sotiomf demonstrating how auto engine worhs 
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tween the rubber and 
jsidpbttr required several 
hours. Today accelerators 
and vulcanization acti- 
vators speed up the proc- 
eiJS and well-cured rub- 
ber is obtained in a tew 
minutes instead of sever- 
al hours. 

While these accelera- 
lors — products of chemi- 
cal research — have re- 
duced the time and tem- 
peratures required for 
curing, they have done 
much more than that. 
The accelerators are en- 
tirely consumed in the 
curing process and jidd 
desirable properties to the 
rubber. They also make 
it possible to use a small- 
er amount of sulphur, and 
rubber with a small 
amount of sulphur is bet- 
ter for tires. 

Since rubber is a vege- 
table product* it is per- 
ishable. It is subject to 
oxidation, it hardens and 

^ Cofitiiiiicd to POS'D llGAl 



Topt designing mdiatnr ournameflt. Cenf«r, tar txpvls af Itr burning 

air and ffOSoUnt, BatCam^ stttring ulAttt, tartlrnt finabs and tame aetts^ 
toricf are mndt pf lies' 



repair kit tucked under 
the front seat. Today, 
riding on tires that cost 
less, you expect 15,000 or 
20,000 miles of virtually 
trouble-free service. The 
raw rubber used in tires 
today is about the same 
as that used twenty years ^ 
ago. Tires have been im- 
proved in design and* 
structurally and the car- 
cass has been strength- 
ened by the use of cord 
fiber, but the better %vear* 
ing properties of treads 
Tesult from the addition 
of about a dimers worth 
of chemicals in each mod- 
em tire. 

Ninety-nine years ago 
Charles Goodyear dis- 
covered that lieating mb- 
ber with sulphur caused 
the rubber to become 
tough, very strong and 
elastic. This process is 
known as vulcanization. 
The characteristics of 
rubber can be further al- 
tered by incorporating in 
it various minerals, car- 
iboo black and chemicals. 
When vulcanization first 
was discovered, the 
chemical reaction be- 
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^TwO'Passenger’Harmonica 
^ Has Room for Ducts 



Doahtiiig up for a bit of harmffTiy vn the *'hitrfnonica 
iiuitt /or fu;o.'’ It is Iorty~oiio iiichts tong 



That old favorite song gbout the “bicycle 
built for two” can now be played appro- 
priately on a harmonica built for two. 
There is plenty of room for a duet, and you. 
could have a trio without crowding too 
much. The 320-note mouth organ was in- 
troduced at a recent trade show of the 
music industries. 



- J "Mother Goose" Bungalow 
Shelters Nesting Ducks > 

Looking as if it had been plucked right 
from the pages of a “Mother Goose” book, 
a bungalow for ducks stands on the shove 
of an artificial lake in Alexandria, Minn. 
This fairy tale cottage with sloping walls 



TAi> twt ftot prottft* p» 4 lungs hut hssps 

irritating gas /nun rcacAmg Dfty 4/ hady 



monia suit” is made of rubberized airplane 
fabric, tested to prove it will shut out the 
gas* The trousers have feet attached, and 
fit well up to the armpits: the blouse has a 
drawstring at the waist, the blouse, hood 
and mittens being one piece. The mask, 
with breathing apparatus and fogproof 
eyepieces, is built in. the front of the hood* 



Mots like a for c. 

^oostf f/ujt biU^salow^ be 



tdron than a pQultry 
1 C £4 e/uebs 






DUAL-DiyERSITYl 

/Pece/i^et 



A CTUALLY two receivers under single control, 
^ this dual “diversity set employs tw^o antennas 
about 100 ft. apart and at right angles to each other. 
Diversity reception is not entirely new to radio 
engineers, commercial radio stations having built 
diversity receiving systems* with striking improve- 
ments in the quality of short -w'^ave reception. 

This system now available to short-wave listen- 
ers and amateurs offers 
diversity reception in 
practical form for am- 
ateur operation. The 



principal advantages are reduction of fad- 
ing, increase of actual signal strength over 
that of any single receiver, improvement of 
signal to noise ratio and the reduction of 
heterodyne beat -note interference. The 
unit illustrated is the result of the com- 
bined engineering efforts of James J. 
Lamb* J, L. A. McLaughlin and Carl 
Miles. It consists of two complete r.f,, ii. 
and 2nd detector circuits with a common 
rJ. heterodyne oscillator, common a.v.c* 
and one audio amplifier. Photo 1 shows the 
receiver mounted on a speaker cabinet and 
a table assembly appears in. 2. Meter unit* 
3* shows signal streni^h of each circuit 
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Bv M. N* Beitman 

NOW you can finally build that truly 



universal power supply to serve yoiir 
battery-operaled receiver, a,c. set, ampli- 
fier or tiansmittor. At long last, the ex- 
peiimenter can assemble three simple in- 
expensive units that combine to meet 
practically all requii'ements. 

One unit Ls for a.c. operation from a 
110-volt^ 50 to 60-cycIe power line and 
converts the power to high dnC. voltage and 
also steps do^vm the source of power to !> 
volts for tube filament requirements. In 
another unit the san^e voltages are ob- 
tained from, a 6-volt storage battery as a 
source of power. The average current 
drain from a storage battery for volt- 
age supply is only 1*4 amp. Connections 
are made to 4 of the prongs of output octal- 
type sockets located on both units. Fila- 
ment leads are points 2 and 7, while posi- 
tive-B connection goes to point 5; nega- 
tive-B and ground run to the No, 4 prong. 
The third unit is designed for use with 
either of the power supplies and incor- 
porates a well designed filter and resistor 
network divideiv Any positive “B'' voltage 
from to 300 volts may be obtained in 
steps from 5 handy binding posts* Up to 
50 ma* can be taken from the 225 to 300- 
volt post, and up to 20 tna. from any of the 
others. The 6-volt supply for filament 
needs is also brought out to 2 additional 
posts* This universal filler and voltage di- 
vider is detailed in Figs, 1 and l^A, The 
octal male plug is a chassis -mounting type 
and the connections must be made ju.st as 
shown so that the prongs will engage the 
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«,AI1-PURP0SE 
POWER SUPPLY 

For A,C. or Battery Operation 



proper outlet socket connections in each 
power unit when plugged together. 

All three units are built on metal chassis 
bases of exactly the same si^e; these bases 
measure 8 by 6 in, and are 2 in. high. Drill- 
ing details for the filter unit are given and 
the necessary holes in the other bases can 
be located easily by referring to the pho- 
tos. These bases may be made by clamping 
the sheet metal between blocks of wood in 
a large vise, or they can be purchased 
formed and drilled if desired. 

A wiring diagram for the a.c. unit ap* 
pears in Fig. 2 and an underside view of 
the base is showm in photo Fig. 2-A. The 
pow'er transformer is a low-priced variety 
and the rectifier tube is a type-80: a 110- 
volt toggle switch, .1 mfd. tubular-type 
condenser and a fuse in an extractor-type 
Bakelite case for panel mounting are re- 
quired. The center-tap ground connection 
must be carefully soldered to the chassis 
base. Figs. 3 and 3-A show" Eisscmbly and 
wiring details for the 6-volt power unit 
w'hich employs a plug-in vibrator of the 
Phllco replacement type, however, any 
non-synehronous variety %vith 4-prong 
base having the same internal connections 
can be used. The vibrator transformer is 
one having a secondary designed for d,c. 
output of 275 volts at 50 ma. It will be not- 
ed that a type- 84 rectifier tube is em- 
ployed in this unit, and a special hand- 
wound r.f, choke is required. This choke 
consists of 25 turns of No. 14 enameled 
copper wire close wound on a form in, 
in diarneter. After winding, the form is 
removed and the coil ends are soldered to 
the switch and vibrator-socket terminals 
so that it is self- supported above the base. 
The 24 mh, ri. choke is a standard flat- 
wound type mounted on an angle bracket; 
a male 4-prong plug and seven ft. of 2-con- 
ductor battery cable are used to connect 

CCant^nutd tO 142A) 
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Inexpensive Volt-Ohmmeter Operates on A.C* 
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A LL radio experimenters and service 
men will find this low-cost combma- 
tion voltmeter and ohmmeter a most useful 
tool for set checking. Operating entirely 
from 1 10 -volts 50-60 cycles a.c, for resist- 
ance tests from 0 to 1 megohm and 0 to 10 
megohms, it can also be used to measure 
voltages in steps of 0 to 10, 0 to 100 and 
0 to 1,000 volts d.c. 

Any standard 1 ma. meter may he used 
by merely substituting a new scale which, 
is available from radio supply houses. This 
scale is graduated 0 to 10 and 0 to 1,000 in 
reverse for resistance readings* The re- 
quired 450 volts for the 10 -megohm scale 
and the low voltage for the 1- megohm 
scale are obtained from a simple power 
supply which employs a type*'S0 rectifier. 
Points 1 and 2 on the “Yaxliey’* 2-pole 
5-position double-deck non-shorting ro- 
tary switch control these scale readings 
and automatically switch “on” the a.c. 
power. Power is “off” when the knob is 
turned to the “off” position or to point 3 
(0-16 volts), point 4 (0-100 volts), or point 
5 {0-1,000 volts). 

The sheet-steel panel is Ha by 4% by 7 
in., and a 3^4 by 2^^-in. metal bracket is 
used to support the tube socket. All other 
parts are supported directly on the pan eh 
The fixed resistors Rl, 2, 3, 4 and 5 are 
“Continental” semi -precision 1-watt type, 
soldered directly to the switch points indi- 
cated; switch plate is marked “off-1-2-3- 
4-5.” The half- shell power transformer is 
a replacement- type 110- volt primary, 
350-350 h.v., 5-volt 2 amp*, and 6.3 volt 1.5 
amp. secondary. It is mounted dii'ectly 
back of the meter by means of a 2-in. angle 
bracket fastened to the panel wdth a ma- 
chine screws. An “Aero vox” type PBS 
8-mfd. electrolytic condenser is supported 
directly on the transformer terminals by 
its flexible leads* A 2 5, 000 -ohm “Oh mile” 
25 -watt resistor with slider contact is 
mounted on the panel in front of the tube 
by means of short angle brackets* The 6,3- 
volt pilot -light bulb in mounting bracket 
with socket and jewel is located directly 
between the rotary switch and rheostat. 
All circuit details are clearly shown in dia- 
gram Fig* 1. Please note that the tip-jacks 
for the test prods are marked for polarity 

{Cplttinued ta 14€A) 
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BkIous, practical warkskop accessoriei far Experi- 
menters and service men. Ad iuf table ebasais jacita 
support receiver m any co/iPen<eni po3«fio/i for test 
and repair^ radio bench lamp has flexible thaft and 
Compartment haSe for b nobs, screaks end smaH 



Ttifo heavy wire coziersd 

with soft rubber they 

toach ear doort are used to support a 
compact tueli knoutn make of ppah-^ 
button 4itito for demonstration 

and entertain m«pt mhile tuftomcr^ 
at auto ttatrort are hitvips serv- 
iced mith gaSf oiT an^ water 



RishttVihen in need 0/ a &‘^prortg 
socket and p/uff-in coil forntj 
and only S -prong materiai is at 
handf fAur jir^cA connvcfion may 
be added by means of a smaii 
fip-^jac^ and phone-tip plug as 
shown in sketch 



Retawt vaOuftm evpSf operated iy suction 
from motor^ hold platform for mounting 
pKiblie-addrrfs xpcahcr^ on ear top/ sfrtrps 
prevent slip during parkin ff periods, Right, 
nan-capacity extension shaft for trimmer- 
type antenjia-tEM nin ff eon denser 
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Radio Cabinets in Period Designs 
Copied from Museum Pieces 




1 meter. Its total plate dissipation is 10 
watts for classic telephony. The heaters 
are connected in series within the lube, 
the center connection being brought out to 
a separate pin terminal, permitting either 
series operation from a 12.6-volt supply, or 
parallel operation from a 6.3-volt supply. 



T elevision Parts for Experimenters 

In order to encourage amateur interest 
in television and cooperate with experi- 
menters in that field, RCA has made avail- 
able circuit data, and a group of specialized 
parts, four of which are showm below. They 
are designed for use by amateurs within 
radius of television transmitting stations 
who are equipped with sufficient technical 
knowledge to assemble their own “Kine- 
scope” deflecting circuits for use in experi- 
mental video receivers. 




Typical of a new^ radio style that intro- 
duces reproductions of period furniture, 
the corner cabinet of early American de- 
sign shown in photo Fig. 1 houses a re- 
ceiver which employs folded up tubing at- 
tached to the back of the loudspeaker. This 
tubing acts as the necessary baffle so that 
position in the room has no effect on tone., 
Another design, with all controls hidden, 
appears in photo Fig. 2 . 



Two Beam-Power Tubes in One 

This type S32 r.f. 
transmitting tube 
consists of two 
beam -power units. 
It is Intended pri- 
marily for service 
as a push-pull r.f. 
amplifier with 
maximum ratings 
at wavelengths as 
short as 2 meters, 
and with reduced 
ratings at wave- 
lengths as short as 






rn3.i 



Fig, 3 
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CLBlueprints covering radio construction 
articles in past issues are available for 25 
cents each; original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
Upon receipt of postage. 



NEXT MONTH — ^How to Build a Simple Portable Battery-Operated Receiver. A 
really portable broadcast set for indoor and outdoor use; employs low- drain tubes 
in a conventional superheterodyne circuit with a few modifications. Also — A Ten 
and Twenty -Meter T-55 Transmitter in a Sectional Cabinet Relay Rack. 






TURNED NOVELTIES 

in p(ju\ea ^:|umu)C 



apply several coats of 
wax and polish in the 
same way. Glue the 
handle in place^ Fig. 2, 
and quickly wipe off 
arty surplus glue that 
is forced out of the 
joint Let the glue dn% 
then finish the handle 
with wax. This done, 
you can center a %'-in. hole through the 
base and another at right angles for the 
lamp cord as in Fig. 1. Fit a flange for the 
socket and glue a disk of green felt 

to the bottom. That finishes the lamp base. 

Now, Fig. 4 gives the turning details for 
a vanity set, consisting of a powder and 



JT’S fun at your wood lathe 
to turn these novelties, 
which are not only attractive 
hut of practical use in every 
home* First, the jug-shaped 
lamp base. Figs, 1, 2 and 3. 
Build up the rough block by 
gluing together four thick- 
nesses of 1^/4-in* s elected 
gumwood. Clamp the block in 
the lathe as in Fig. 3 and allow 
the glue to dry. Then turn 
dowm to a template made from 
the crosshatched detail. Fig. 1. 
Before you bore the center 
hole, cut the mortise for the 
handle. The latter can be 
made from V^-in. stock 
and fitted at this time as 
in Fig. 2, but do not glue 
it in place. Remount the 
work in the lathe and 
sand it thoroughly with 
fine paper. Then wipe 
on dear lacquer with a 
cloth, run the lathe at 
slow speed, and polish 
with a dry cloth* Next, 
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bath-salt container. The procedure in glu- 
ing up and turning out these pieces is al- 
moist the same as for the lamp base, except 
that there are separate lids and recesses. 
This means that both jobs must be finished 
up on the faceplate* If you have or can 
obtain solid stock it will do very well, but 
otherwise you first cut blocks oversize and 
glue up between centers, using the lathe 
for a clamp as before. When dry, true up 
to a cylinder between centers and then 
mount the work on the faceplate for turn- 
ing the cui've and recessing. The curves 
are not plotted on squares, as you can eas- 



ily tum them by eye alone* Note that there 
is n rabbet at the top of the recess which 
is sized to take the rabbeted edge of the 
lid in a close fit* Now the trick in getting 
an attractive finish on this type of work is 
to do a good job of sanding while the work 
IS still in the lathe* Keep sanding with 
progressively finer grades of paper until 
you get the surface glass smooth* Then 
apply clear lacquer and wax in the manner 
described before. Turn and finish the lids 
as a separate item, glue a disk of felt to 
the bottom of each container, and coat the 
insides with hot paraffin to seal the wood. 




Dashing Barrel'Body Chariot Thrills the Backyard Warrior 

Here’^s a chariot you can make for the 
children that wfill provide lots of fun for 
them and their friends. All you need is a 
barrel and a pair of wheels from a coaster 
wagon or even an old baby carriage. Cut 
the barrel as indicated and put reinforcing 
strips of flat iron inside the barrel opposite 
each hoop, screwing both the hoops and 
the strips to each stave. The axle of the 
V/heels is mounted on the barrel bottom 
with iron brackets, after which the tongue 
is attached as indicated. It"s a good idea to 
sandpaper all of tlie edges carefully to 
avoid any possibility of splinters and then 
give the chariot a couple of coats of bright- 
colored paint* 



few drops of ammonia added to the 
soapy water in which oil mops are washed 
will not only dean the mop easier, but will 
cut the grease in the water* 



Your and his friends utill spend many happy 

hours ra«cv ■/ they haVm a couple of thvSe 

inwxpensitte chariots 
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Homemade Steamer to Remove Wallpaper 




Quickly improvised at small cost, a 
steamer to loosen wallpaper works much 
better than soaking the paper with hot 
water* To concentrate the steam, use is 
made of a shallow cake tin to which a nip- 
ple and a wooden handle are attached. A 
length of rubber hose attaches to the nip- 
ple and to the spout of a small kerosene 
can- It will be well to get rubber hose that 



fits the spoutj which will then determine 
the size of the nipple on the pan. A small 
camp stove of any type is suitable for heat- 
ing water in the can. The filler cap of the 
latter is screwed on tightly so that all the 
steam goes up the tubing. While the steam 
quickly loosens the dried paste, a putty 
knife is used to scrape off the paper. 

■ — Wm* Sundvahl, Chicago, 



Contour Sanding Block Smooths Molding and Shaped Edges 




The two sanding suggestions illustrated uJiif ca04 
time and you to do neater luar^ 



To get full benefit of sandpaper when 
smoothing irregular edges, use this con- 
tour sanding block. It consists of a num-- 
her of pieces of cardboard of the size given 
in the drawing. The stack is held against 
the surface of the w'ork at the desired an^ 
gle and the cards are then pushed down to 
make contact with the wood. Then a piece 
of sandpaper is carefully fitted over the 
cards and you proceed with sanding* For 
holding a number of iVi by S^^-in. sheets 
of sandpaper, the block showm in the lower 
detail is handy. This one is for flat surfaces 
and will be convenient for fluted work. 
The sandpaper is brought over the edges 
of a piece of metal, which is tapped for two 
screw^s that pass through the bolder, the 
latter having concave edges to accommo” 
date the worker^s fingers. 

— M* B. Birge* Hinsdale, 111* 
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Child’s Scooter Folds Compactly 
for Storage 




Coasters and scooters often lake up more 
space than the average apartment dweller 
is willing to sacrifice. Here is one that cai:i 
be reduced to a small bulk in a jiffy so that 
it can be stored from one season to the 
next or squeezed into a small corner when 
not in use* The small hinge on the base is 
mounted so that it will fold back on itself, 
while the one on the upright should have 
the pin knocked out and a long slender 
bolt with a thumb screw substituted for 
easy disinantling. If the half of the large 
hinge w^hich is screw^ed to the base is bent 
up slightlyi the upright board will lie flat 
when the brace board is removed- 



Sand Trap Prevents Wear 
on Pump Valves 

When a pump of 
the suction type is 
installed in a w'ell 
or cistern in which 
there Is much 
loose sand or 
small gravel fthere 
may be additional 
wear on the valves 
which will neces- 




sitate frequent repairs* Also, large pieces 
of grit may lodge under the valve so that 
the pump will not operate efficiently. To 
overcome this, one dealer installs such 
pumps w'ith an offset pipe, connecting a 
pipe nipple with a screw cap at the end, 
just below the junction. This trap catches 
the sand or gravel that may be present in 
the water. The cap may be removed oc- 
casionally for cleaning. 



Sliding Tool Rest on Grinder 

With this sliding tool rest, even the most 
unskilled worker can hollow-grind chisels 
and plane bits* The hinging action of the 
rest ena bl es the 
operator to feed 
the tool to the 
stone gradually, 
thus minimizing 
generation of heat. 

The base and slid- 
ing toolholder are 
formed from metal 
of sufficient thick- 
ness to afford am- 
ple rigidity. The 
holes for the rod on which the holder slides 
are carefully laid out to assure alinement. 
The clamping screws are soldered to the 
hold-down piece so that they will not turn 
w’’hen the nuts are tightened, 

“S, J* Gancher, Richmond Hill, N* Y. 



Fertiliser for Potted Plants 

To make plants thrive in pots or hotbeds, 
the soil should contain certain chemical 
foods, preferably in a form that can be 
concentrated in small pellets and put in 
the soil. To make the pellets, one of which 
is sufficient to keep the earth in a flower- 
pot of average size replenished for an en- 
tire season, mix and grind the following in 
a mortar, sodium phosphate, 1 oz.^ sodium 
nitrate, Vz oz*, ammonium chloride, 100 
grains, magnesium oxide, 25 grains and 
slaked lime (powdered), oz. Soak sheet 
gelatin in cold water and, when swollen, 
remove it from the water and heat in a 
dish until it melts. The gelatin is added to 
the compound in sufficient quantity to 
make a thick paste, which can be rolled 
into pellets about the size of peas in the 
palm of the hand. To use the pellets, drop 
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one in a hole made in the earth of each pot 
with a pencil. Two or three of them should 
be used in hotbeds contaming larger quan^ 
titles of dirt. The pellets do not disinte- 
grate when water is added to the soil, but 
swell and release the chemicals in. minute 
quantities as required. 

Turning Cap on. Axis of Globe 
Protects Surface 

If you rotate a 
world globe by 
placing your hand 
on it, the surface 
will soon become 
soiled. To avoid 
ihis^ get a small 
metal knob and 
solder it to the end 
of the globe axis. 
With this, you can 
twirl the globe 
with the fingers. 



Sanding Disks Attached to Plates 
with Powdered Rosin 




Hot iron applied to ohrasiva paper melts 
which sticks paper to sanding dish 




Shellacking Your Golf Clubs 

No matter how careful you are with your 
golf clubs, the shafts are likely to rub to^“ 
gether in the bag so that the varnish is 
worn through in spots. This will let mois- 
ture penetrate the wood shafts, which are 
likely to warp when they are stored over 
the winter months. To minimize such dam- 
age, it’s best to provide a protective coat- 
ing of dear shellac after sanding down the 
shafts with very fine paper. 




Sand and shellac uiood shafts of your golf ffubs each 
faff fp preuenf moffturp from tpprplnif tAtm 



To attach a sanding disk to the metal 
plate quickly and securely, remove the 
plate from the machine, mount it on a bolt 
or stud in the vise, and sprinkle powdered 
rosin over its surface. Place the disk of 
abrasive paper on the plate, in the position 
required, and smooth it u-ith a hot flat iron, 
using a piece of cardboard between the 
iron and the sandpaper. The heat will melt 
the rosin so that the paper will adhere. 

Trouser Cuffs Are Easy to Clean 
When. Held by Snap Fasteners 

Have you ever been annoyed when re- 
moving dirt from the cuffs of your trousers 
because they were 
tacked in place by 
thread, which 
made it difficult to 
turn them down? 

If so, substitute 
snap fasteners for 
the thread. Then 
you can turn dovin 
the cuffs and clean 
them out with a 
whisk broom in a jiffy- The fasteners are 
sewed inside the cuffs so that they are not 
visible when the latter are turned up. 

— Gilbert H, Marks, Chicago* 
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Flower Urns from Auto Lamps 
Attached to Porch Columns 




ta porch coturnnM pr ^idm of /louse^ bracji^ei'- 
typ* hwadiumpt proifid* *xc*Hpnt fiow*F urnf 



lamp 



Old auto -headlamp i^hells provide neat 
flower urns for porch columns or the sides 
of a house^ and there's nothing to make; 
just screw them in place. They may be 
salvaged from almost any scrap heap» and 
when painted^ they form attractive urns. 



Penetrating Oil Works Rapidly 
with Soldering Iron 

When penetrat- 
ing oil is employed 
to loosen a screw 
or nut, its effect 
can be obtained 
quickly by apply- 
ing a hot soldering 
iron to the work. 
The combination 
of the heated oil 
with the expan- 
sion and contrac- 
tion of the metal 
does the trick* 




Rhubarb Grown in Basement 
During Winter Months 

A New Mexico farmer tells of having 
fresh rhubarb all winter by grovinng it in 
his basement. Healthy plants that are sev- 
eral years old are selected late in the fall. 
After these plants have been allowed to 



freeze, they are packed together closely in 
good, loose soil, which ls kept soaked with 
water, and then moved to a dark cellar 
where a temperature of about 60“ F. is 
maintained. Within a few weeks there will 
be large, pink stalks with small, white 
leaves. Sunlight is not admitted as it 
causes leaves to develop and become green 
while the stalks become long and spindly. 
With the coming of spring, the plants are 
put back in the garden. The same ones 
should not be forced in the cellar again for 
several years. 

Draftsman’s Triangle Altered, 
to Draw Beams and Threads 

I find that a cel- 
luloid triangle al- 
tered as indicated, 
is very helpful in 
my drafting work. 

One edge of the 
opening i n th e 
center of the tri- 
angle is tapered 1 
to which is the 
standard slope of 
structural T-beams 
and channels. The other edge is sloped 
in. per inch, which is the same as the taper 
of American standard pipe threads. 

“Max Gaber, Cleveland, Ohio. 




Pictures Hung on Wallboard 
with Special Hook 

Here is a hook that wifi, coine in handy 
for hanging heavy pictures on walls cov- 
ered with soft- 
pressed board. It 
consists merely of 
a thin strip of met- 
al about ^ in. 
wide, which has 
three or four holes 
drilled through it 
to take regular 
bank pins at an 
angle as indicated. The holes should be 
small enough so that the heads of the pins 
will not pull through them. 



ILRub paraffin on the legs of a wood cam- 
era tripod and it will open and close easily* 
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Imitation Wrought-Iron Hinges of Sheet Lead 




Imitation hinges on soft-pine colonial 
doors, straps for chests » keyhole plates> 
etc,T can be cut from sheet lead for a few 
cents each* The handmade effect can be 
produced by hammering with a ball-peen 
hammer. To assure that both halves of 
each hinge will be exactly the same in con- 
tour^ you draw a design of only one half 
as shov.m in Fig. 1. Fold the paper along 
the centerline and cut out the design of 
both edges at once, after which the tem^ 
plate thus formed is traced directly on a 
sheet of lead m, thickj as in Fig. 2. 
However, before this can be done the lead 
should be flattened by means of a block of 
wood and a hammer as in Fig, 3, Next, cut 
out the design from the lead, with a jigsaw 
or with a pair of timiei's’ snips. Rough 
edges can he dressed wdth a small fUe^ In 
hammering the metal as in Fig* 4, which 
is the next step, tap lightly to avoid dis- 
tortion of the piece. As the lead is rather 
thick, it is advisable to countersink the 
screw holes as in Fig. 5, if ordinary fiat- 
head wood screws are to be used for at- 
tachment. Don^t drive the screws too 
tightly or the lead will “ooze" out around 
the edges of the screw heads* Then comes 
the finishing as in Fig, 6* It will be found 
that an age-old, antique effect can be sim- 
ulated by the use of black eggshell enam- 
el, Then the hinge will look exactly like 
an iron one with such a covering. 

P. Driscoll, Buffalo, N. Y. 



CTo keep moss from growing on a rc3of, 
place a zinc strip so that rainwater will run 
over It; no moss will grow on the roof be- 
low the strip for a distance of several feet* 
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Screen^ Wire Baffle on Blowtorch 
to Bum Off Paint 




Baffts of £cT*«n iifirt Aant«^ evenly against 

'"paintad surface avuid dtep bur /ting in spots 



When a blowtorch is employed to burn 
paint from wood surfaces, it is difficult to 
regulate the flame so that it ’will spread 
evenly against the paint to avoid deep 
burning at any one place. If a piece of 
screen wire is attached to the nozzle of the 
torch by means of stout wires^ as shown in 
the illustration^ It will aid in spreading the 
flame to the best working angle and help 
prevent burning the wo<jd 

— G. E, Hendrickson, Argyle, Wis, 



Anchoring Springs to Webbing 
on Upholstered Furniture 



lower coil 




Instead of sew- 
i n g springs t o 
w’cbbing of uphol- 
stered furniturej 
one worker fol- 
lows a method that 
not only saves 
time, but also pre- 
vents the springs 
from loosening at 



the bottom. When 
spaced properly, the lower coil of each 
spring is worked in and out through the 
webbing strip as showm. Then, after all 



springs have been fastened in this manner, 
strips of W'ebbing are stretched over them 
at right angles for additional support. 



This Multiple Paint Bucket 
Holds Several Colors 

Persons who 
have to maintain 
signs or touch up 
paint jobs will find 
this multi-color 
paint pail conven- 
lent. The pail con- 
sists of several 
small cans sol-- 
dered together at 
their rims. Strips 
of tin punched in 
their centers to 
take a bail are soldered to opposite sides* 
The bail is a piece of heavy wire* 



Tennis Nets Given Even Tension 
by Old Auto Springs 

Ifs a simple matter to keep an even ten- 
sion on tennis nets by using old auto 
springs as indicated* These are bolted to 
the outer surface of the supporting posts 




7*4^111* rttls fasttntd to old aut& tprirtgs arO iatity 
kept VTtd*r 44Hi4ran't' ttnsian 



w ith small iron rods leading from the eyes 
through holes in the posts to a vertical iron 
rod w'hich is fastened to the end of the net* 
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EW, powerful perma* 
nent magnets made 
of an aluminum- nickel - 
cobalt alloy, capable of 
lifting iron and steel ob- 
jects many times their 
own w'eight^ have many 
jx4 I practical uses around the 
aOSV shop and office, and 

provide a new field for 
amateur magician. 

to 

^ In Fig. 1, two magnets 
tlO#* erve as clamps to hold small sheet«metal 
Jjjjflptvork in position for soldering^ leaving both 
nands of the worker free. In Fig. 5, a little 
magnet draws tiny chips of metal away 
from the drill on a drill press as fast as 
they are released. An- 
other shop use. Fig. 6, is 
to hold small, stubby ma- 
chine screws of steek By 
touching a magnet against 
the shank of the screw- 
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driver, the screw will ad- 
here to the end, and you 
can then bring it into the 
tapped hole on the work* 
In the same way, the loss 
of small screws can be 
avoided when disman- 
tling models and small 
pieces of machinery. 

One of these magnets kept handy near 
the kitchen stove, serves as a lifter for hot 
pot lids of steel, as in Fig, 4, Although a 
vacuum cleaner will pick up small metal 
objects such as tacks, needles and hairpins from 
rugs having very little pdCy the practice of doing 
this is not recommended because of the possible 
damage to the cleaner. So it^s a good idea to follow 
the suggestion shown in Fig. 16. A few of the mag- 
nets are attached to a strip of wood, with the pole 
faces ail lined up along one edge. Then the strip 
is fastened to the front of the cleaner with rubber 
bands* This enables you to extract pins from rugs 
having a thick pile. The ability of magnets to hold 
many small steel objects also can be utilised by the 
hairdresser, who must have her hairpins where she 
can grasp them with one hand while she holds hair 
in position with the other* A strip of cloth tied to 
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a magnet and pinned to the dress will pro- 
vide a place where the hairpins will always 
be at hand. A similar arrangement of val- 
ue to the office worker^ for the purpose of 
holding paper clips, is shown in Fig. 15. 
In this case the magnet is conveniently 
mounted on a block of w'ood w'hich is set 
on the desk. 

And now for a few suggestions to mys- 
' tiiy your friends. Figs. 2 and 3 show a sim- 
ple stunt which is done with a safety- 
razor blade and an ordinary envelope — 
and^ of course, a small magnet. You re- 
quest someone in the audience to place the 
razor blade in the envelope and seal the 
latter after marking with a pencil the side 
in which the blade was put. The performer 
claims that he can, by moving his finger 
on the outside of the envelope, make the 
blade travel from one side to the other. 
The envelope is held in a vertical position 
but is not tipped to make the blade slide 
inside. It is best to have the envelope up 
in a crack between the leaves of a dining- 
room table, so you don^t have to handle it. 
Then, with a small magnet in one hand 
behind the envelope, and the finger of the 
other hand in front of it, you perform the 
trick, deftly keeping the magnet from view 
of the spectators. * 

Another puzzler is the magnetic block 
of wood. Here a real magnet is concealed 
inside of a split block, which is carefully 
glued together. Use a hardwood block, 
such as maple or walnut, as the additional 
weight of one of these small magnets, after 
i removing some of the w'Ood to accommo- 
date it, will not cause the block to be no- 
ticeably heavier than if it were all wood. 
Fig. 7 shows the block before gluing. Now, 
if you slip a safety -razor blade be- 
tween the cover and inside of a smaU 
match box as in Fig. 8, where it will 
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be concealed even upon rather close in^ 
spection, you can cause a wood block to Lift 
a match box as in Fig, 9. By slipping a 
large needle into a cigarette, you can also 
make the latter cling to the block. Figs. 10 
and 11, Therij a second block with a piece 
of iron concealed inside, can be drawn over 
a smooth surface as in Fig* 12. Or, it can 
be perched on the magnetic block as in 
Fig, 17, seemingly defying the law of grav- 
ity. A few dummy blocks without magnets 
should be offered to spectators in order to 
add to the deception. In this case there 
should be some slight mark to identify the 
real magnet block so that the performer 
can pick it out instantly, but such a mark 
should not be apparent to the spectators. 

A little juggling feat is shown in Fig* 13. 
Of the two tin cans used, the top of one 
has been removed carefully and soldered 
back in place. Before this was done, how- 
ever, two magnets were attached to a rod 
inside with their pole faces lined up. The 
pole faces should be close to the edge of 
the can but they should not touch it. If 
the lower can is placed in a position where 
it cannot roll, it will be found possible to 
balance the upper can, when the magnets 
are brought to the proper position w''here 
they can exert their pull on the lower can* 
A new version of the disappearing coin 
trick is shown in Fig. 14, only in this ca.se 
an iron "coin" or washer is used* While it 
is usually easy to snap a coin up your 
sleeve, it is not always so easy to keep it 
there. But if a small magnet is tied to your 
arm a little way above the wrist, the coin 
will stick to it and cannot be dis- 
lodged from the sleeve even with 
the most violent shaking. The per- 
former can first convince the guests 
that no rubber band is used to pull 
up the coin* ^ 
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High Poles Are Easy to Climb 
With These Rope Loops 




You i^arl cHmb A high or mast safely by U9tt\g 

large loopt of toft, flexible rope 



Any mast or flagpole can be climbed by 
using two rope sbngs as indicated* The 
rope should be strong and pliable^ and the 
sling should be large enough to loop about 
the pole* In use, place one foot in the low- 
et one. Then throw your weight on this 
one, hang to the pole with one hand and 
’ * ^ raise the other loop as high as you can 
reach with the free foot* With your fool 
in this loop and your weight on it, change 
hands on the pole, slide the lov/er loop up 
with your foot until it is ]Ust below the 
other, throw your weight on it and then 
move up the other loop, Continue this 
procedure until you reach the top* 



MECHANICS 

allows the wrench to be turned without 
twisting or tangling the cord. The handle 
of the wrench can be removed to slip the 
washer over the shank* 

^Waller Kaufniann, Santa Monica, Calif, 



Sanding Stick for Scroll Work 

Make up a number of these sticks of va- 
rious diameters and you can do any sand- . 
ing job on scroll work with Httle trouble, 
The sticks are 
dowel rods sawx^d 
lengthwise 
through the center 
about half their 
length, after which 
one half is sawed 
off at a slant as in- 
dicated. This 
slanting cut holds 
the free piece of 
the stick as it is 
pushed into place 
with the end of the 
abrasive paper under it, and tends to wedge 
it tightly again*st the paper. A rubber band 
in a groove holds the other end. 

— S. J. Gancher, Richmond Hill, N. Y. 



Dowel'Cutting Jig Saves Time 
on Quantity Production 

when a number of duplicate dowels are 
required, this simple jig will enable you to 
do the work quickly by hand. It corcsists 
of a base on which two wooden blocks are 
mounted. The fi?ced block has three or 
four holes for different size dowels w'hile 
the tailstock or removable block has one 
hole to receive the ends of the dowels and 



slot 




Chuck W rench Fastened to Frame 
of Drill Press 

Instead of just 
tying your chuck 
wrench to a drill 
press with a chain 
or string, which 
usually tangles 
when turning the 
wrench, try slip- 
ping a w'asher over 
the wrench and 
tying the chain or 
stiing to it* This 




This gauge etiminates guesswork Cdlti'nff a 

number of dowels to dupUcate lengths 
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is held in place hy a bolt and wing nut 
which worli in a slot. Several holes drilled 
through the base permit this block to he 
adjusted roughly and the slot in the block 
allows it to be adjusted finely. 



Gauge on File to True Saw Teeth 

I always had trouble in truing up the 
teeth of a saw after filing them, until I hit 
on the idea of using a thickness gauge on 

the file to space it 
the correct dis- 
tance from the 
surface of the saw 
blade* The gauge 
is just a piece of 
tin 3 or 4 in. wide, 
folded over the file 
as indicated. In 
use^ the file is held 
flat against the saw blade and passed over 
the edges of the teeth until enough metal 
is removed so that the file doesn’t touch 
them. 1 use a thin piece of tin for small 
saws^ increasing Us thickness according to 
the si^e of the saw, 

“Luther Strosnidcr, Havensville, Kan. 



Strap Hinge Forms Hasp 
to Take Padlock 

The next time you need a padlock hasp 
and none is available, hunt up an old strap 
hinge, remove the pin and drill holes near 
the ends of the two halves to take the lock 
shackle. Screw one half of tho hinge to the 
edge of the door and the other to the frame. 




r UfO of a hinge drUted at the ends to a 

padiock shochle protHde a good toeh hasp 
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Modern Salt and Pepper Shakers 
of Wood and Metal 





These little iifalnxit shaker t atith their thrOOti-Um- 
piated cups shoii! up nicety on a ufbite tablecloth 



Here are salt and pepper shakers that 
anyone can make in a little while. All you' 
need is a couple of small walnut blocks and 
two small chromium-plated cups* First 
turn the blocks to ball shapes with fiat ^ 
ends, and drill a hole almost through each 
one. Then perforate the bottoms of the 
cups with the letter for salt and the ^ 
letter “P” for pepper and insert them into 
the holes in the waits, allowing them to 
project out of the hole about V 4 inch. 

— John T. Bailey, Bloomfield, N. J. 



Duster from Paintbrush 

If you have some old paintbrushes lying 
around in which the bristles are full of dry 
paint so that they 
are useless, it is a 
simple matter to 
convert them into 
efficient dusters. 

Just take a sharp 
pocketknife and 
insert the end of 
the blade through 
the bristles at 
tervals near the 
ferrule. This will cut out many of the bris- 
tles and those remaining can be softened 
by a chemical paintbrush cleaner so that 
they will be pliable enough to provide a 
duster.— Fred Szabo, Corona, Calif. 
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By WAYNE C. LECKEY 



^^FFERING .smart treatment to bare 
walls and corners, those wall tables, 
Anisbed in contrasting colors of bone while 
and walnut or black, will lend a striking, 
decorative touch to the modern hallway or 
living rcxiin. 

The table, shown m 
Fig. 1 and dimensioned 
in Fig* 3, has pleasing, 
classic lines. The con- 
struction is centered 
mainly around two flut- 
ed or reeded supporting 
columns. Foe the sake 
of simplicity these may 
be made following tw'o 
methods. First, they 
may be built up in cy- 
lindrical form from 
twelve tongue-and- 
groove segments ar- 



ranged as detailed m the iiisert of Fig. 3, 
The segments are cut from stock. 

The outside face should measure in, 
across when finished, the edges being cut 
at a 15-degree angle as shos^n in Fig. 8. 
After all the segments have been cut* they 
are assembled with glue by coating the 
work and sliding the joints together as 
shown in Fig. 7. This will be found the 
most convenient method because difficulty 
may be encoimtered in matching the joints 
if the strips are warped. Also, the rubbing 
action wdll tend to bring the joints to- 
gether firmly, w'hich w^ill make it unneces- 
sary to clamp the ussembly provided, of 
course, that the segments have been ac- 
curately cut. Naturally a circular saw Is 
required for this puipose* After the glue 
has dried thoroughly, the columns are 
fluted. This is done with a molding head 
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on the circular saw as shov-m in Fig. 6. 
Each segment has two cuts % in. wide^ as 
shown in the detail above the photo. In 
making these cuts^ one must be very care- 
ful to avoid any lateral shift or “roll” of 
the column as this would cause a wavy 
cuh and thus ruin the w’ork. The arrange- 
ment of a little improvised jig to prevent 
such roll may be advisable if you have any 
misgivings about doing this* Such a jig is 
also shown in the photo, it being attached 
to the ripping fence of the saw. A narrow' 
strip of wood, temporarily tacked to the 
column, can be used to slide on a similar 
strip on the jig, in order to assure straight, 
true cuts- Of course, the strips will have to 
be shifted for each cut* When fluted, the 
columns will have the appearance of being 
round. 

Where lack of motorized equipment 
makes it impossible for you to follow this 
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method of cutting the flutes, and you have to do this 
ornamentation by hand^ a reeded effect is obtained by 
nailing strips of molding to wooden disks as shown* 
These are cut in. in diameter and they are first 
encircled with a piece of cardboard, which is tacked 
to their edges to form a cylinder. Then the forms are 
covered with standard half-round moldings nailing the 
strips side by side around the entire circumference. 
See Fig* 5. If the spacing should not work out exact, 
the irregularity may be placed at the back of the col* 
umn* While the former method giv^es a fluted appear- 
ance, the reeded effect formed tay the half-round 
molding v/ill, if heavily painted, be equally attractive* 
And now for the top of the table. You can produce 
a stunning effect by using clear plate glass over a 
^4 -in* plywood panel which has been enameled black 
smoothly and striped with a nan'ow gold border about 
an inch from the edge. Or, you can enamel the un- 
derside of the glass to obtain practically the same ef* 
feet. A thin banding of wood or chromium -plated 
trim, mitered and nailed around the edge of the top 
as showm in the circular insert of Fig, 5, wdll keep the 
glass in place. If desired, sheet plastic or Carrara 
glass may be substituted for the clear plate glass. For 
economy, a plain enameled or varnish finish may be 
given to a top made to resemble a thick walnut plank 
by nailing Vi by facing strips around the edge 

of a center piece of ^^-in. thick stock. Assembly of the 
top to the columns is made w'ith four 1^-in. dowels 
spaced as shown at Fig. Z. The lower bases which are 
about 914 in. square should be at least as thick as the 
top, or even a little thicker. These may be attached 
to the columns with glue and long ■wood screws, 

Somewhat easier to 
construct is the table 
shown in Fig. 4. All di- 
mensions are given In 
Fig. 15. For an enam- 
eled finish, you can use 
poplar or white pine. 
The curved pieces at the 
lower ends of the sides 
are formed by adding 
separate blocks -which 
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are partly cut before being glued otv Fig, 10 details 
the successive steps in cutting these and, since only 
two are required, both may be cut as one piece, later 
cutting in two. The first step is to prepare a block to 
measure approximately 23 m. long, 4 in. wide and 
in, thick. Next, the cove is cut as shown in Fig, 9, 
This is done on the circular saw by clamping a wood 
fence diagonally across the table at a 65*degree angle 
in a position to allow the centerline of both sa\v and 
work to intersect. The block to be cut is then slowdy 
passed repeatedly over the blade, lowering the table 
slightly after each pass and taking very light cuts un- 
til the correct depth is reached. The corners adjacent 
to the cove are now cut back 45 degrees to form the 
plumb cuts for jioining to the end membei^s. 

Finally the waste is removed by in%"erling the 
w’ork and cutting the top corners off- Before 
gluing the blocks in place, it is w'cll to first 
cut the circular openings in the sides of the 
table, Fig. 12, and also the tenon joint at the 
top. The corner blocks may be attached w'ith 
either a mortLse routed on the drill press, as 
shown in Fig, 14 or with dowels as in Fig, 13. 

Several clamping blocks of ^'i-in. plywmod 
are required as showm in the detail of Fig, 11, 
to provide a surface for applying the clamps which ai e 
used as indicated in Pig, 11, When the glue has dried^ 
the outside contour of the blocks is roughly brought 
down to shape wnth a hand plane and smoothed flush 
at the joint with the face of the sides. Stretchers of 
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in* chromium tubing are 
plugged at each, end with a 
turned plug to provide a ten- 
on for gluing as shown in the 
lower insert of Fig* 15* Up^ 
rights of g ijromiu m-plat^d 
tubing are Mso Mied fothe 
in the side members 
/by cutting to a wedge fit and 
/ fastening by driving a small 
pin through the metal into the 
wood at a tangent* In place of 
chromium tubing, common stand* 

ard closet rod may be used and finished in 
contrast to the rest of the table. 

Having a top of white imitation leather* 
the third type of table* shown in Figs. 17 
and 13, consists of a 4- in, rectangular frame 
supported by four simple uprights of %-in. 
stock* A leather-covered panel of ^4 -in, 
plywood is wedged in place up through the 
bottom of the mitered frame to project 
slightly above it* Several wood cleats 



3 / 4 " 

PLVWOOD 



screw'ed to the inside of the frame and into 
the top, hold it firmly in place. Blocks 2}h 
in* square are mortised to receive tenons 
cut on the lower ends of the uprights as in 
Fig. 16, and are connected with stretchers 
of polished metal tubing drilled for attach- 
ing with bright-headed screws. For rigid- 
ity of construction, %-tn. dowels serve as 
stretchers connecting the legs. Or, if you 
prefer, chrom in m^ plated tubing can be 
used advantageously for this purpose. 
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Antique Candle Sconce Tapped from Brass 




eye 



Rough edges arc finished with a round or 
three-coinered file^ Embossing the nubs 
□r buttons is done with a round-nosed tool, 
the work being placed face down. For the 
larger embossed areas, such as the uvn^ a 
ball-pcen hammer is used. When this 
phase of the w'ork is completed, the pan or 
drip tray Ls bent to shape and sockets sol- 
dered in place. If desired, the tray can be 
made separately and riveted to the back* 
A simple snuffer is made from a sheet- 
brass cone with a brass screw eye soldered 
in the peak. — C. W* Case„ Altadenaj Calif. 






This handsome antique twin candle 
sconce can be duplicated by anyone with 
rudimentary experience in hammering 
brass. With the exception of the candle 
sockets and the snuffer, the entire job is 
made of a single sheet of brass. First lay 
out the design on */^-In. squares and trans- 
fer to a smooth brass sheet with carbon 
paper. Cut the outlines w'lth a cold chlseL 
laying the work flat on a sheet of lead or 
on the end grain of a hardwood block. 



Crossword'Puzzle Fan Pulls Lettered Strips to Find Words 



Kerens a clever gadget that w ill help any- 
one in solving crossword puzzles as it is 
based on the fact that it is easier for most 
people to sec combinations of letters than 
it is to imagine them. Twenty-six strips of 
tough paper, each lettered from A to Z, are 
slipped next to each other in a holder 
which has a slotted face through w^hieh any 
selected arrangement of letters can be 
seen. The width of the strips should be 
such that they can be slid back and forth 
individually in the holder. 
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from staging nails of the type that have a 
flange about % in. below the head. The 
nails should be cut off just below the 
flanges and then soldered to a piece of 
brass about in. wide and IV 4 in. long. 
Flow the solder over and around the nail 
flanges so that the bitts have the appear- 
ance of a casting. Of course, bells and 
bitts of tlws type can be used only where 
their size is in proportion to that of the 
model. — Philip A. Eyrickj Arlington, Mass. 




Novel Photos With Spotlight 
and Ground Glass 



Unusual iffftcts produced on photos by setting ohtoct 
rn front o( ground glass iHiiminiitefJ by a spotlight 



Novel and artistic effects can be had by 
placing the object to be photographed in 
front of a piece of ground glass supported 
vertically and illuminated from the I'ear 
by a focusing spotlight. ThLs does away 
with the lime and expense of having spot- 
light effects air-brushed on backgrounds. 
The light may be placed in any desired 
position and the size of the spot can be 
varied by simply moving the light toward 
or away from the glass. 



Bells and Bitts for Model Boat 

A realistic ship*s 
bell may be made 
from the bell- 
shaped attachment 
on the end of an 
electric -lamp pull 
chain. Cut off the 
bell and one brass 
bead from the 
chain, and drill 
the bead to take a 
3-in. length of 
brass wire. Solder 
the bead in the 
center of the wire, 
and form the lat- 
ter into a support as indicated. A short 
piece of twisted wire should be soldered 
inside the bell to represent the clapper and 
bell rope. You can also make ship’s bitts 



Illuminated Photo Timer 

Amateur photographers who do their 
own developing, contact printing, etc., will 
find that they can read their timers easily 

in a darkroom if 
small lamps are 
mounted on them 
to illuminate the 
faces. Just clamp 
a regular lamp 
socket to the timer 
top with a strip of 
tin, which is held 
in place with small 
machine screws or 
stove bolts. A 
couple drops of 
solder will keep the socket from turning in 
the clamp. Insert a 5 -watt mby lamp and 
put on a ten-cent shade. 

“E. W. Sheldrick, Detroit, Mich. 



^[Bone or pearl-handled knives should 
never be allowed to soak in dishwater; the 
handles should be dipped into hot, soapy 
water, and di’ied at once. 






Glycerine Loosens Bottle Stoppers 

Wh e n a glass 
stopper sticks in a 
bottle, glycerine 
mixed with equal 
parts of water will 
usually loosen it, 

The mixture is 
best applied with 
a medicine drop- 
per and it should 
remain on the 
stopper for a few minutes before trying to 
remove the latter. Be sure to wipe out the 
bottle neck afterward. 
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13 ESEMBLING highly polished metal, 
* wood molding covered with gold, sil- 
ver and copper foil, Fig, 2j is a new work- 
shop material offering many opportunities 
in constructing inexpensive but attractive 
articles in craftwork. A few suggestions 
pictured here are picture frames, lamps, 
wall shelves and serving trays. 

The material is available in half-round 
shapes of ^4 and 1-in. widths in stand- 
ard 8 -ft* lengths. When sawing it, you can 
avoid tearing off the foil from the wood 
core by cutting the stock from the face 
rather than 'from the edge. This can be 
done on a power saw but if one is not 
available, a hack-saw blade used in a mi- 
ter box* will produce a fine cut. The wider 
molding is especially suitable for picture 
framing as shown in Fig. 1, and a new, sim- 
plified method of doing this is pictured in 
Fig, 7- Cut a mat of tinted cardboard and 
paste the picture behind it. Then glue mi- 
tered strips to the face of the mat at the 
edge to form a border. 

One of the most stunning uses of the 
^-in. molding is the smart lamp base 
shown in Figs* 3 and 6* It consists mainly 
of twenty -two equally cut lengths fitted 
into grooves cut in two disks of black plas- 
tic or wood. Assembly is made by using a 
length of pipe through the center of the 
disks, one end of which carries a pull-chain 
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strips of molding notched to 
accommodate three semi-cir- 
cular shelves. These are 
painted black and are solidly 
attached with small screws 
insGi-ted through the molding 
from the back. To make the 
tray shown in Figs. 5 and 8* 
first purchase a mirror of 
suitable s ize. Ar oun d t his you 
make the frame of the mold- 
ing, grooving the flat side 
lengthwise to take the glass^ 
and then mitering the cor- 
ners, being careful to get the 
grooves in alinement* Before 
applying glue to the mitered comers, a 
handle is attached at each end with short 
screws driven in from the back of the 
molding. On the underside of the tray a 
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lamp socket while the 
other end is fitted with a 
nut to draw the assem- 
bly tight. Care is re- 
quired in cutting the 
grooves accurately to 
make sure that the 
strips will come out 
evenly. To do this, first 
scribe a circle v/ith a 
compass on a piece of paper. Then set a 
short piece of the molding on edge just in- 
side of the circle, marking off the entire 
circle to check whether the first and last 
strips will butt together. If not, the circle 
must be made larger or smaller to suit. It 
represents the outside of the groove. 

The pleasing wall shelf illustrated in 
Figs. 4 and 9 is formed from three vertical 
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triangulsir shaped glue block is fit- 
ter at each corner into which 
chromium-plated caddy balls are 
screwed to serve as feet. 

Among other uses of the mold- 
ing is the trimming of modern fur- 
niture, such as the edging of table 
tops, and the forming of smart 
grill woi'k. Any ingenious crafts- 
man will be able to devise numer- 
ous other practical appli cal ions. 



Bars ofModel Fence Spaced 
by Balls for Soldering 

The job of spacing and holding 
wood or metal strips while gluing 
or soldering them to crosspieces to 
form a model fence or grill work, 
may be done quiekly by using 
some steel balls of the required 
size as spacers. A rectangular 
wood block has several shallow 
grooves cut in the surface about 
1 in, apart to hold the balls. The 
balls are retained at one end of the 
block with a stop and at the other 
end by means of a movable Tveight. 
The fencing strips are placed 
across the balls, spacing them one 
or more balls apart. 

— W. C. Wilhite, Carlinville, 111. 
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Cln an emergency, important letters can 
be sealed by placing several drops of col- 
ored fingernail polish at the joint of the 
flaps so that the envelopes cannot be 
opened without tearing the seals. 



Pictures Interchanged Quickly 
In Frame with Removable End 



FRAME 
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Any on* of stperot in this frame can be shifted ta the 

front by lifting off the top metnher 



This frame holds a number of pictures, and al- 
lows any one of them to be exposed to view merely 
by lifting the top member of the frame and shifting 
the desired picture to the front position. 
The origmai frame was made to display 
pages of a photographic annual assembled 
with a spiral binder, ipvhich was removed 
and the loose sheets placed in a receptacle 
behind the frame. Conventionally bound 
books and magazines are prepared by cut- 
ting out all the sheets Avanted with a vazoi' 
blade and straightedge. One end of the 
frame is mitered in the regular way^ while 
the loose end, which is the upper one, is 
held by dowels. These are glued into holes 
in the side members, and fit loosely in holes 
in the removable piece. Thin plywood, 
nailed to strips on the back of the frame, 
provides a pocket or receptacle with an 
open end for storing several pictures* 

—John G, Roberts^ Chicago. 
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Pipe in. Doorway Serves as Rest 
for Large Faceplate Work 




Pipe anchored in doorway supports tool when turn^ 
ing large work, on oul^r end at /otiNe Spittdlt 



Large faceplate work sunng on the outer 
end of the lathe spindle can be worked 
with a pipe tool rest fitted across a door- 
way* A length of -in, pipe long enough 
to span the doorway is used* ThLs is held 
in place by means of tw’o wood blocks^ the 
blocks being screwed in place at the proper 
position to bring the top of the pipe to the 
center of the work. When not in use^ the 
pipe can be removed, and the lathe re- 
lumed to its usual position. 



Washers Provide Good Cord Ties 



4 nutn 



Quick - acting 
ties to hold awning 
and porch-shade 
cords are assem- 
bled easily from 
large faucet wash- 
ers* The beveled 
faces of two wash- 
ers are placed to- 
gether and are 
slipped on a wood screw. In use^ the cord 
is wrrapped once between the washers and 









the loose end is pulled down past the taut 
portion of the cord as indicated in the 
photo. This tends to bind the end so that 
it will not slip. 

— Frank Bentley, Clinton, la. 



Ladder Has Pipe on Lower End 
to Avoid Twisting 



Electricians, 
painters, tree sur- 
geons and others 
who work on a 
ladder will find 
this ladder base 
handy as it pre- 
vents the ladder 
from twisting on uneven ground. To as- 
semble the base, bend two strips of heavy 
flat iron to the shape indicated and screw 
them to the low’cr ends of the ladder, to 
take a length of pipe, which gives greater 
support than the ladder legs alone. 




Wa shine:' Machine Mangle Stored 
cti Shelf 

After being asked several times to pro- 
vide a place to store the washing-machine 
mangle when it was not in use, 1 hit on the 
idea of fastening a piece of pipe to a shelf 
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This hplder suppoirts the AfcuneCy at 

fame os washing machine 

by means of a floor flange, as indicated. 
The advantages of this arrangement are 
that the mangle is kept at a height that is 
easy to lift it to; it swings out or into place 
and is easy to reach^lo put on the machine, 
— R. Stanley Werner, Boise, Idaho. 
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Sparring Partner Gives You Daily Exercise 
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A daily workout wdlh “Jaok Straw/' a 
fighting sparring partner, will call into play 
every muscle in your body^ with corre- 
sponding benefits. The dimensions of ^*Jack 
Straw’’ arc determined by the si?e of the 
builder, with the exception of the arm.s- 
To determine their lengthy bend your arm 
as though you were delivering a hook; 
measure from the center of your chest to 
the knuckles. The body of “Jack Straw” is 
cut and sewed from canvas* Use a lap and 
sew with a lock or back stitch, using a 
good grade of twine* After the body has 
been partly sewed, the framework is in- 
stalled. Broomsticks are ideal, but the 
ends should bo drilled before twisting in 
the screw eyes* The best packing for the 
body is lawn clippings, w^ell dried in the 
sun and rammed in tightly* “Jack” may l>e 
suspended anyw'here, for there is no noise 
or vibration that accompanies the usual 
bag punching. Hb? reaction to your blows 
can be regulated by changing the tension 
of the springs. To get tJie gi eatest benefit 
from “Jack Straw,” you should know 
something of boxing. All boxing is based 
on the “one-two” punch, which is leading 
with the left and following with the right, 






using any combination you wish. For in- 
stance, you may start off with a straight 
left to “JackV" head, swing on the hips and 
deliver a hard right into the body. Or a 
hard left to the body and an overhand right 
to his head. Use your legs and keep mov- 
ingj and always remember to lead with 
your left hand! 

— E. W* Ross, Hollister, Ohio, 



Iron Cord Stored Under Board 



To keep the 
electric-iron cord 
where it will be 
convenient, wind 
it on a w'ood cleat 
cut to the shape 
shown and at- 
tached with screws 
under one end of 
the ironing board. 
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Draft Inside Chimney Increased 
by Cone Collar 




dn ^hirnnKy dtffr^tw ait" ^ur-ffntB 
acr<tis top causing ^rFa£«r 

A Wisconsin tinsmith, confronted with 
the problem of increasing the draft of a 
chimney without adding to its height, con- 
sti-ucted a cone-shaped skirt or collar, 
which was attached just below the top of 
the pipe. This deflected the moving air 
current from any direction at an angle 
across the top of the chimney and aided 
materially in creating more suction. 



Making Ship -Model Moldings 

A small block of 
wood and a piece 
of hack-saw blade 
are all you need to 
make a tool for 
shaping liny mold- 
ings for your ship 
model*' Groove the 
surface of the 
block to take the 
saw blade so that the teeth project a dis- 
tance equal to the depth you want to cut 
in the molding. Also, space the groove 
from the edge of the block a distance equal 
to the distance you want the groove to be 



cut in the molding. You can make up sev- 
eral of the tooLs and space the saw groove 
differently in each one to cut various 
moldings. A thin strip nailed to the edge 
of the block serves as a guide or fence. 

Foreign Particle in Eye Located 
with Aid of Magnifying Glass 

A foreign parti- 
cle in the eye that 
is hard to locate 
often can be seen 
with the aid of a 
magnifying glass 
held in front of a 
mirror. Get as 
close to the mirror 
as possible. The 
hand that holds 
the glass can pull 
down the lower eyelid, thus leaving the 
other hand free to remove the particle. 



Drill for Tap Selected Quickly 

Here^s a gauge 
to detei'mine the 
correct size drills 
for taps. Just sol- 
der a number of 
nuts of different 
sizes to a strip of 
flat metal, and 
scribe or paint the 
nut sizes on the 
latter. A drill that 
fits snugly into a nut of the same size as 
the tap to be used Ls the one to select. 

Curved Ruler Measures Distances 
on World Globe 

Keep this curved 
ruler near your 
world globe for 
measuring dis- 
tances on the map. 

The ruler consists 
of a thin wood 
block with one 
edge curved to the 
contour of the 
globe] and marked off in inches. A small 
hole in the edge of the ruler takes a dowel 
which serves as a finger grip. 
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T TOW does the expert produce the soft 
^ glow of finely finished wood? How 
does he give his work that unmistakable 
professional appearance? He will tell you 
that there are over twenty operations in a 
top-rate job of hand-rubbed finishingj and 
that most of these steps have to do with 
careful and intelligent attention to small 
details^ simple things that one is apt to 
overlook. The other operations have to do 
with applying the right materials in the 
proper sequence. 

Sanding: In starting with any article 

not previously finished, you first go over 
the piece thoroughly with fine steel wooh 
then No, 7-0 sandpaper,, Fig, 1. A helpful 
trick is to u,se a large piece of old inner 
tubing or other flexible pad, wrapping the 
sandpaper around it to reach into crevices 
more easily, Clean up all tool marks, Dust 
off with a dusting brush as in Fig. 2, or 
with compressed air If available. Sand and 
re-s^and. A thorough sanding job is the 
beginning of a good finish. 

Staining: First apply a thin glue sizing, 
allow it to dry and sand lightly. Water- 
soluble aniline dyes which are best for 
staining mahogany, for example, have been 
transferred to anhydrous solvents. Water 
stains of this type are non -grain -raising, 
have a clear color and lone and do not clog 
the pores because they are completely 
dissolved. The w^ater stain will accentuate 
the beauty of the grain more than most oil 
stains. Walnut and mahogany will respond 
beautifully to this treatment but when you 
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use other woods and en- 
deavor to give them a 
walnut or mahogany fin- 
isht you are obliged to 
consider the wood, rath- 
er than the color of the 
finish* If, for instance, 
you are using one of the 
Philippine woods which 
are often miscalled Phil- 
ippine "'mahogany,” you 
ara not dealing wdth mahogany at alL It is 
said to require ejctra work and care in the 
finishing. Some finishers say that it re- 
quires excessive sanding to lay the grain 
properly, absorbs excessive amounts of 
finishing materials, and remains lifeless. 
To imitate mahogany, select birch. Using 
the proper stains and procedure sequence 
certain pieces of this wood will finish in a 
remarkably close simulation. Likewise, 
selected cherry can be finished to match 
walnut. 

Spray the stain v^ry lightly on a thor- 
oughly w^et surface — unless the directions 
with the stain preparation, advise differ- 
ently* Or, use a sponge oi’ large brush to 
apply thinly, but delicately. Then allow to 
dry, scrutinize the result, and re-apply, if 
necessary. Wood, such as mahogany, 
darkens wdth age. It may be a light salmon 
pink when freshly cut, and change to a 
sherry with time. Your job, therefore, is 
to achieve this sherr>^ tone immediately. 
Naturally dark stains are positively out. 
The object is to bring out grain by intensi- 
fying it with successive light applications 
of stain, Fig, 3* 



First Sealer Coat: Allowithe i^ain to dry 
for four hours or more. The sealer coat. 
Fig, 4, consists of alcohol, 4 parts, to four- 
pound -cut w'hite shellac, 1 part, or, use 
lacquer sealer, 1 part, to lacquer reducer, 
2 parts. The scaler coat brings out the 
highlights and makes it more transparent. 
If possible, spray it on as in Fig. S. 

Filler: Allow sealer coat to dry at least 
four hours* Sand thoroughly, dust thor- 
oughly* A secret is to use filler, regardless 
of the character of the ivood* Experts do* 
The filler for the job should be of inei^ 
material and it should be 
a shade darker than the 
stain. Fig, 5* Add pigment 
as desired — for brown 
mahogany^ use Van Dyke 
brown or burnt umber; 















iycufci ond Lrtcqucrs are 
Best Applied ti'iiii an Atr Bruifi 

for red mahogany, use burnt sienna and 
Van Dyke brown; reduce wdth naphtha 
and brush on wdlh the grain* In 4 to 8 min., 
wripe across the grain wdth circular motion, 
using burlap* On turned parts proceed as 
in Fig. 7* Wipe until completely clean* 
Dry Overnight, preferably in a warm room. 
Do not rush — the old wood masters never 
did. 

Second Sealer Coat; Spray on as in Fig. 
8 if possible. Make this coat slightly heav- 
ier — a little less reducer* Dry at least one 
hour. Sand with No. 7-0 sandpaper and 
don't forget to remove dust* 

Glazing; To achieve an antique finish, 
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with certain parts highlighted at the cor- 
ners of flat suiTace, around grooves, legs> 
and knobs — apply glazing stain, rubbing it 
off except in the parts just mentioned. Al- 
low to dry overnight* Or, for an antique 
look on the piece, use a special antique 
stain in the staining process. The dealer 
in decorators’^ or wood finishers^ supplies 
will tell you which. 

Finish Coats: Clear lacquers are gener- 
ally preferred by professional finishers. 
Good lacquers are quick -drying, resist 
water, heat, alcohol, scratches and are eas- 
ily washed with soap and water and pol- 
ished. The new synthetic varnishes which 
have a Bakelite base, are excellent, too. 
Also, shellac with a polishing -off wax will 
give you good service. But most satisfac- 
tory as a rule, is good lacquer. Three coats, 
with 43 hrs. between each coat, and sand- 
ing between each — is the usual procedure. 
Use an air brush for lacquer, if possible. 
Apply a gloss lacquer for the first two 
coats, then a flat type for the third to give 
extra body. Lacquer all over — front, back, 
inside. For a less dull effect, use a soft 
cloth or felt dipped in rubbing 
oil, Fig. 11, then in American 

This Pad Eases the 
TdsJi of Kubhing 






French 
Polkhinf^ 
Gfres High 
Gloss 



Prefiaring Pod 

polishing 



French 



ground Italian pumice stone and rub gent^^ 
ly* For a still duller effect, use pulverized 
pumice and water* Wash off and dry with 
chamois. Polish with paste wax. When the 
wax has been absorbed, wax some more, 
nab some more, wax and rub and so on 
and on as long as possible. The pad ah own 
in Fig. 12 will help out on this job, The 



beauty grows in direct 
proportion to the amoun 
of rubbing you do* 

French Polishing: This 
is an interesting antique 
finish in which there is a 
maximum of hand rub-i" 
bing. Sandpaper, stain, 
etc., omit lacquering and 
instead apply raw linse^d^ 
oiL Let it dry 24 hours, Sandpap^-o^in 
using No, 7-0 p^er, Dust. DissoLf^French 
polish or shellac ‘gbHr'^TfK^cohol to a very 
thin liquid, Ap^y with pad, using circular 
motion, Figs. 9 and 10, adding just a drop 
of raw linseed oil, now and then* When 
the surface of the article has been gone 
over in small sections, this way, about four 
times* set it aside and allow to dry 4S 
hours. Repeat the process at intervals of 
48 hours as long as you like, except that 
the final rub- down ought to take place six 
days after the preceding, just to give the 
second to the last coat time to season. The 
beauty grows with each polishing. 
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Removing Grease Spots 

Old grease spots on paper or cloth may 
be removed by I'ubbing them with a mix- 
ture nConslsting of calcined magnesia 
rubbed to a paste with, benzene, The ben- 
zene dissolves the grease and the mag- 
nesia absorbs it. The paste is applied to 
the spot and rubbed with the fingers, For 
old grease spots it may be necessary to 
apply the preparation several times. The 
mixture can be preserved in a wide-mouth 
bottle if kept well stoppered. This cleaner 
is particularly efTectivo for use on clothing 
as it does not leave a ring. A good clean- 
ing compound ’' hich 13 effective in remov" 
ing grease spots from clothing is made by 
dissolving glycerin^ 1 oz,, strong ammonia, 



Guest-Book Cover of Thin Wood 
Is Attractive 



2 oz., and ether, 1 oz., in the order 
given in distilled water, 1 pt. Aft- 
er thoroughly shaking this mix- 
ture, add it to a solution made by 
dissolving castile soap, 1 oz., in 
distilled water, 1 pt. The complet- 
ed solution should be shaken vig- 
orously before using. The material 
to be cleaned is stretched out on a 
clean, fiat surface and rubbed 
with a sponge soaked in the clean- 
er. ^Tien the spot has been soft- 
ened completely by the cleaning 
compound, it may be washed away 
with clean w'ater. 



Drain Table in Sink 
for Vegetables 

In preparing vegetables for the 
table, many women like to clean 
them under running water at the 
sink. This can be done quite eas- 
ily by uusing the little table in your 
sink, as shown* It consists of a 
wood top with four short legs, the 
top having several holes in it to 
permit the water to drain off. The 
table can be made any size, de- 
pending upon the sink in which it 
is to be used.— O, Read, Chicago. 



SCREW 



S&t ihit iahlr in yOur sink and you can prepare veg* 
fjuitMy ufhiia uiatsr ffours over itAem 



A Variety of appropriate designs Can hi paint td of1 eoLicr 
to errAance if? appearance 



, An interesting and serviceable cover for a guest 
book can be made from ^i-in. wood, the cover be- 
*■ ing bound with raw'hide and hinged with brass as 
indicated* Select a W'ood with an attrac- 
tive grain. Various designs can be painted 
on the wood to further enhance the ap- 
pearance of the cover. It can be applied to 
other books, such as ioumaLs, household- 
budget books and scrap books. 
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Slats Replace Cane Seats on Porch Chairs 





Applied at a fraction of the cost of re- 
cantng, wood slats provide strong and dur- 
able seats for porch chairs. Two stretchers 
of 1-in. hEirdwood have one edge p^sawed 
to the curvature of the seat. These are 

s rungs by means of 
oDus ana uie siais are attached vfiih. head- 
less nails. Before painting, be sUl'C to 
smooth off the sharp edges of the slats ’'.^'ith 
sandpaper. 

—Harry B. Brunner, Philadelphia, Pa, 



Trip on Alarm Clock Drops Weight to Open Furnace Draft 



Besides opening a fur- 
nace draft door at a pre- 
determined lime so you 
wonT have to arise an 
hour earlier than the 
household, this simple 
tripping gadget on an 
alarm clock has numer- 
ous other applications in 
controlling mechanical 
devices. An extension 
shank, fitted to the alarm 
key of the clock, has a 
steep bevel at the free end 
which releases a loop of 
cord or wire carrying a 
weight. When the alarm 
clock is set, the bevel 
should point upward, and 
the loop should hang just 
over the end. 





ARE P0U5HIMG 
BLOCK 



Ha)! ih^ c( polishing sUv^rtvaref which is in hPldins the 

pi^CtSt is simplifisd with thi btetk th^WP rn 5, The toe tfom 
0 Wood shoe tree holds a spOorr while pptishing the bacht 

afid a depression gouged out of the surface of Ihe bioch pro- 
vides C sect whift poUshins the inside. Knii^ea can be placed 
trioogvlor piece, A shelf on a pantry or doar^ S, Is 

a goad place f* ji*r< j-Pur Pactiun? cleaner 
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trjstia^i of tapping yaur ptpc la flfan if, use Ifi^ 

^hoLLiJl in 7* ft f^on,fisi# nf ^li'a pk«S cjf fifa iffsericd inid a 
cs/hf if stv«4 tP Brt osh fj'djfi T'-e pr^uenf /ormalivjl 

of a fftm of paint in a partly fiited eon, use it dis^ of com- 
position roofing^, co'fk ar otfier /toxiitlo material nS tn B 
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jWPROVING f URWACE 



SAcel-i^^on oy*f san4 on inmoeo 

Connell B, ireeps 4ust from co^i^:otins^ 
l&f AousJt sf{jT|jerj m □ cloth bag dosed 
by eiastic bond in the /lem, are uiwaj's 
pi lianif unifer your fovoriCe chair 
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tV'/iCTi ttorins your potnteef tar the winter, ArSt Set banurta 
crofes fji flic bin in 11, to utntitAte the potatoes at the Itot- 
tom^ One crate tor each sq. ft. of bin surface ir £uyrreienC+ 
Ta provide cheap srlarm coOcr window sermens with 

C-eiiophane us in iZ. Fold i( dLi*r fAe aereen edges and fasten 
it ail the inside surfaces with mctding, so that the ialf^r, tin.'^ 
painted, is no! o'isibic from the outside 
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Fuel Tank Mounted on a Trailer 
Services Tractor in Field 




Fuel for tractors and other farm mnginea taufsd from 
ploc* place m trailer tank 



Patterned after oil- truck transports, this 
farm fuel trailer speeds up servicing en- 
gines and tractors in the field, especially 
during harvest. The tank is mounted on 
improvised, channel-iron running gears 
with wheels from an old wagon. The ex- 



tended platforms on each side^ with railing 
of pipe and chains, permit cariying a num- 
ber of cans and hand tanks* 

' — Dale R, Van Horn, Lincoln, Neb* 



Repairing Typewriter Carriage 

When the car^ 
riage of a type- 
writer skips at a 
certain spot, the 
trouble may be 
caused by a worn 
tooth in the pinion 
bar beneath the 
carriage. If the 
tooth is not worn 
too badly, it can be 
repaired in most 
cases by swelling 
it slightly with a nail punch* The bar is, of 
epurse, first removed from the machine 
and, after locating the worn tooth, is placed 
on an iron surface and struck lightly with 
a hammer* 




What Kind of Boat Do You Want? 

Whether it'^a a simpte rou/boat^ dJi outboard rufiaSattt Of a family CraiseTf you'H find somt- 
thing you Want among but blueprints. Build boal noxif for the com ins season: 




21-Ft. Sloop ■"ArmwhMd"— 3^4 Ifl 5*1 



"ARROWHEAD" SLOOP — 9*4, to : 2l-lt* 
aailboat thftt can b« built bj' aVeraJire crafts- 
man. Accommodates up to ID pBE&enperE. 
Set of S prints $1.5-0. \ 

■■HJ-HO" 14-FT* FAMILY RUNABOUT — 
540 to 545 : Powered hy 1 1 ta ZZ hp. out- 
board or a converted Ford motor* S«t of fl 
prints $1.00. 

"ROAMER"— 70S to 770: Outboard cabin 

cnziBer. 15 ft. loitr, 60 in. beam* RoqUirCS 
outboard tnatar of 20 to S6 bp. Set of sbe 
prints. $1.00. 

12-FT, ROWBOAT— 707: Flat bottom* Can 
be used with small outboard motor* 2Sc, 

"SEA SAUCER"^^-59S : Li ^ht weight sailboat. 
Lenfftb 9^1 ft* Planked with 3/lE-jn* ply- 
waod, 25c* 

lO-FT* ROWBOAT AND AUTO TRAILER-- 
551: Wonderful combination for week-end 
trips. 25c. 

CANVAS-COVERED KAYAK— 925 and 929: 
Liffht framework covered with canvas. 17 
ft. in leofftb and accomniDdates single pas- 
senfer* Two prjpts SOc* 

Any six of tbese bLueprinto foot seta of prints) 
will be !ient postpaid upon receipt of $1*00 



Blueprint Department, Popular Mechanics Magazine, 200 E* Ontario St*, Chicago 
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ELECTRIC OVEN 



pj^LECTRIC Ovens used in many shop 
heat-treating operations, such as 
baking enamels on metals, drying out 
compound-impregnated armatures 
etc.„ can be kept at uniform predeter- 
mined temperatures by installing this 
control unit. It consists of a thermostat 
and a relay, which can be constructed 
at flight expense in any shop and will 
give rehable service^ enabling the pro- 
duction of uniform work which is often 
impossible when the temperature of the 
ovens is regulated by hand. 

The action of the 
thermostat depends on 
the behavior of a strip 
of bimetal when heat- 
ed. Bimbtal is com- 
posed of a thin sheet of 



6BAPUFATEI> 

brass djsk 



PILOT LAMP 





an alloy and steel welded to- 
gether. When a strip of this 
metalf known as "D-metal/^ is 
heated, the two metals ex- 
pand; but since the alloy ex- 
pands at a much greater rate 
than the steel, the strip bends 
or warps, with the alloy on 
the outside of the curve. In 
thLs thermostat, the strip of 
bimetal is bent into the shape 
of the letter U, as shown in 
detail B of Fig. 1. A thermostat of 
this type Is more sensitive than one 
which has a straight strip, and will 
regulate the temperature of an oven 
within 5 or 10 degrees, which is the 
ordinary variation for general shop 
W'ork. The thermostat operates a 
relay which, in turn, will turn the 
heating current off when the de- 



779 



780 



POPULAR JlJ^rilANirS 




ny~i&n 

I I k{\0 

; ; I ‘ ' 

I > I 



sired temperature is reach ed» and will turn 
the current on when the temperature falls 
lower than desired. 

A strip of D-metal (bimetal *030 in* 
thick), iVz^ in* long by in, wide, is cut 
and bent as shown in Fig. 3, The expand- 
ing side must be on the outside of the 
curve, which is important as the proper 
action of the thermostat depends upon 
which way the strip bends when heated. 
To make sure which is the expanding side,, 
hold the strip over a flame as in Ftg. 2 un- 
til it bends or warps. The expanding side 
will be on the outside of thus bend. A small 
hole is drilled Va in. from the end of the 
long arm, and into it is inserted a short 
length of silver ’wire which fits snugly* 
Th is is riveted down on. both sides and 
filed flat and smooth on the outside face to 
make contact with a similar contact on 
metal arm D, Figs. 1 and 3, which is mount- 
ed on a piece of asbestos board. Plate 
which is attached to the upper surface of 
the asbestos board, has a tapped hole for 



ad}usUng screw* C. This arrangement 
makes it possible to obtain a fine adjust- 
ment of Ibe theimostat. Holes are drilled 
at each corner of the asbestos board for 
IVa-hi, screws with which the assembled 
thermostat is fastened to the ceiling of the 
oven* A hole must be drilled in the roof 
of the oven for the adjusting screw, and 
another hole is drilled and fitted with a 
porcelain bushing for the electrical leads 
from the thermostat* The adjusting screw 
hole should be made large enough so that 
a Bakelite insulating tube can he includ- 
ed. A thermometer should be inserted in 
a thii’d hole In the roof of the oven to fa- 
cilitate adjusting the thermostat. 

As it is impractical to pass the heavy 
heating current through the thermostat, a 
relay is necessary* An old transformer 
core of the approximate dimensions shown 
in the right-hand detail of Fig. 5 is excel- 
lent for the magnet core of the relay. The 
coil is wound on a w'ooden form as sho’wn 
in the photo above Fig. 6, the form being 
slightly larger than the leg of the core on 
w'hich the coil ’will be fitted. One end of 
the form should be tapered slightly so that 
the coil will slip off easily. Cloth strips are 
laid length’wise along the form and two 
layers of brown paper are wrapped about 
the part to be wound, The wire may now 
be wound about the form in close, even 
turns. For 60 -cycle, 110- volt, a*c., 250 
turns of No. 20 magnet wire will be re- 
quired. For 25-cycle, llO-volt, a.c., 600 
turns of No. 24 wire will be used, and for 
1 10-volt, d.c., 500 turns of No, 22 wire are 
needed* When the winding is completed, 
the ends of the cloth strips are brought 
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around the coil and lied: then the coil is 
slipped ofT the form. The coil is pcrma“ 
nently hound together with a strip of 
fitclion tape on each side. It should be 
impregnnied with shellac or vaitiish^ dried, 
and baked in an oven. After this the coil 
may he slipped on the core. 

The annalure and the other moving 
parts of the relay are clearly shown in 
Figs. 5 and 7. The spring on the upper 
contact should he of very light spring 
brass. The armature should be mounted 
to fall back of its own weight* as sho\\ n in 
P'ig. 7* when the relay is not actuated. If 
a slightly stronger spring is used, the po- 
sition may be reversed as in Fig. 1, Here 
the reluy is inverted wUh the armature on 
topj^ because in this case the weight of the 
armature is not quite sufficient to over- 
come the spring tension. This arrange- 
ment is advisable when the relay must be 
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extremely sensitive in action. On an a.c* 
relay, it is necessary to add a shading coil 
to prevent hum, as shown in Fig. 4. The 
joint in the wire must be lapped and well 
soldered, or the effectiveness of the shad* 
ing coil will be lost. 

Fig. 6 shows the' wiring circuit for the 
thermostat and relay. The completed unit 
is shown in Fig. 1. Both oven and relay 
should be mounted on a firm foundation, 
as free from vibration as possible. The re- 
lay may be mounted in a metal conduit 
box, as suggested in Fig. 1. The pilot lamp 
shown is essential to the proper operation 
of the circuit* its size in any particular set- 
up depending on the exact specifications of 
the relay and thennostat, vibi'ation con- 
ditions, the strength of the spring in the 



relay, and other factors. Therefore no 
specific directions as to lamp size can be 
given. First try a 75-watt lamp. If the 
relay does not operate properly* or If it 
“chatters,” try a 100-watt lamp. If, on the 
other hand, the relay pulls up with only 
slight hum on a.c-, reduce the size of the 
lamp gradually until a size is found that is 
just suitable to give positive operation. 

Adjustment of the thermostat is made 
by means of the adjusting screw ivhich 
comes through the oven roof* It may be 
necessary to alter slightly the curvature of 
the bimetal strip when the oven is first put 
into operation. A dial, made of thin brass, 
may be fastened to the top of the oven and 
calibrated for various temperatures. 
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Cleats on Platform Save Labor 
for Truckmen 





Hand-trucb operators wiii welcome the inttallatiori 
of these cleats an the ‘loading platform 



Tipping heavy cases over to permit slip- 
ping the metal lip of a hand truck under 
them, can be eliminated on a busy loading 
platform by providing strips of wood to 
form a sort of track* These are spaced far 
enough apart so that the truck can be 
wheeled between them. The boxes are set 
on the track and the workmen find it easy 
to slip the truck in place to lift them with- 
out the additional task of tipping them 
over slightly* 

Hinged Door on Drain Pipe 

For best results, 
underground tile 
drains should ter- 
minate in a length 
of iron pipe for 
durability, and the 
exposed end of the 
pipe should be 
provided with a hinged cover, which is 
kept closed by gravity. This prevents ro- 
dents from entering and clogging the 
drainage system, The cover can be a disk 



of sheet metal with a special hinge like the 
one shown in the photograph, or it can foe 
held in position by a large strap hinge riv- 
eted to the pipe and cover* 



Brake Drum Attached to Lantern 
Provides Safe Base 

To avoid tipping 
safely lanterns left 
at danger points of 
a construction job, 
one contractor 
employs detach- 
able bases made 
from discarded 
auto brake drums* 

These are drilled 
at three points to 
receive small stove 
bolts, which are 
provided with large washers* The bolts 
are placed so that the washers overlap the 
lantern base, and can be tightened to hold 
it securely in place. It is an easy matter to 
looisen the bolts and remove the drums* 



*'Nosing’’ of Gate Latch Stopped 
by Guard on Hook 

Horses or cattle that acquire the habit 
of “nosing^’ a gate latch to open it, may be 
cured quite effectively if this metal guard 
is attached to the latch. The bottom edge 
of the metal piece is serrated and bent out 
at right angles* A handhole in the upper 
portion of the metal permits any pei'son to 
lift the latch* 




Animals can be brohen of the hohit of optnin^ a tatc 
totch by using this guard 
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Speedy Slotting Tools from Nails and Washers 
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If youVe ever encountered the problem 
of cutting tiny slots or grooves such as 
those shown above, you will appreciate the 
possibilities of this simple kink. By filing 
teeth In the head of a lOd. nail as shown, 
and cutting the body to proper length to 
fit the drill-press chuck with as little 
overhang as possible^ you can do accurate 
T-slottingj undercutting, and grooving 



even in medium hardwoods. Multiple slot- 
ting can be done easily with washers^ teeth 
being filed in the edges in the same fash- 
ion as described for the nail head, A ma- 
chine bolt makes a good arbor, spacing 
collars being used to bring the cutters in 
the desired position. Only a few minutes 
are required to make one of these special 
tooLs, yet they are quite durable. 



Machinist’s Sliding-Hammer Tool Has Many Attachments 



Simple to make and extremely handy 
because it combines so many tools in one 
unit, and requires little space in the tool 
chest, this tool is operated effectively by 
means of a sliding hammer of suitable 
W'eight. It is used for either tapping or 
pulling, and the hammer is knurled to en- 
able the user to maintain a secure grip- 
The cone-shaped ends avoid injury from 
pinching. Among the attachments found 
handy are a prick punch, drift pin, cold 
chisel, cotter-pin extractor, cotter-pin 
spreader and a belt punch. However, many 
more applications can be devised. 



CWhen cellulose cement is too thin, allow 
the tube to remain open for several hours, 
then close It overnight and the cement wiU 
have thickened uniformly. 
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Fowls in Crate Caught Safely 
with Rubber-Tipped Fork 




a in d emfi tnhiti you reanh rn 

iht hiindt it eamy if ihia fork it amtd 



Difficulty of catching a certain fowl in a 
crate among many others^ led one produce 
dealer to improvise this fork. Hvjo lengths 
of heavy wire are twisted together with 
the wires spread at one end to take a siout 
rubber band stretched across them. In use^ 
the fork is inserted through the opening in 
the top of the crate, over the fowl to be 
captured, and is pushed down with one 
hand to hold the bird until the operator 
can reach into the enclosure wdth the other 
hand and remove it. 



Hunting” Sign from Disks 

Because hunters 
kept firing shotgun 
pellets and rifle 
bullets through 
*'no hunting’^ signs 
painted on wood, 
one farmer substi“ 
tuted blades from 
a disk harrow for 
the wood. The 
blades ^vere 
cleaned and each 




given a double coat of white paint. Then 
the lettering was painted on each one and 
a lag screw or bolt was used to fasten it to 
a post or tree. 



Gauge to Check Hole Diameters 



Finding the di- 
ameter of a hole 
with this tool is 
merely a matter of 
inserting it, run- 
ning out the ad- 
justable pin to a 
snug fit and then 
transferring the 
reading to a scale 
with a pair of cal- 
ipers. The tool Is 
made from three 
pieces of drill rod 
as indicated, the 
handle and ad- 
justable pin both 
screwing into the shank. It^s a good idea to 
use a brass button between the end of the 
handle and the pin to avoid damaging the 
threads on the latter wffien the handle is 
turned dowm against it. If a number of 
adjustable pins of different lengths are 
provided, the tool can be used to check a 
hole of almost any si^e accurately. 

— Harry Sladen, Philadelphia, Pa, 




Spring Holds Harness Traces 

When a team is hitched to a drag or oth- 
er tonguelcss implement, the horses may 
turn or back In 
the harness so that 
the traces become 
disengaged from 
the hooks of the 
doubletrees. This 
trouble is over- 
come by one farm- 
er who slips dis- 
carded auto- valve 
Springs over the hooks of the doubletrees. 
To fasten the traces, pull or compress the 
spring and slip the trace eye into place. 



CTo attract attention to a sale of electric 
fans, a dealer places one on display with a 
large price tag tied to the wire guard so 
that it flutters W'hen the fan is running. 
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Pipe Routs Inlay Designs and Cuts Dowels 
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Circle cutters made from scrap pip'j and 
tubing of various sizes can be used for dec- 
orative inlay work, for routing and for cut- 
ting dowels. The first two operations are 
done in a drill press while the latter is 
performed in a lathe. Just file teeth at one 
end of each pipe and the cutter is ready. 
Inasmuch as chucks on most drill presses 
will not accommodate pipe, you use a met- 
al rod for a shank, pinned to the pipe with, 
or without a bushing as may be necessary, 
Where circles are to be routed in straight 
lines to produce a uniform patternt a fence 
is clamped to the drill-press table and the 
depth stop is set for Yin in. Spacing of the 
circles equidistantly is assured by penciled 
divLsion marks on the fence and on the 
work, which are brought in alinement. A 
number of patterns may be formed by us-* 
ing small and large circles as shown in the 
upper left detalL Filling the circles with 
colored sealing wax or colored wood putty 
and sanding the surface flush with the 
wood, provides beautiful inlay effects. For 
do\vel cutting, you first turn a hardwood 
block and bore a hole concentrically, the 
hole being just a trifle larger than the size 
of the desired do’wel. The hole is counter- 
bored to form a snug seat for a short pipe 
cutter. The teeth should extend just be- 



yond the face of the block. Pinning may 
be necessary. Square stock having a di- 
agonal cross section slightly larger than 
the desired dowel size^ is carefully fed 
through the cutter, which is attached to 
the lathe faceplate, mounted on a hollow 
spindle. 

— Edwin M. Love, Monterey Park, Calif, 



Holding Beveled Work in Clamp 

When clamping work that has one or 
both edges at a bevel, the tendency to slip 
out of the clamp can be prevented by 
ing pointed bolts m the clamp jaws as in- 




Run t/tt ciump jftws tightty agaimt the work, tfien 
drive wp the pointed bvtts to it 



dicated. The bolts are screwed into tapped 
holes, the pointed ends bearing against 
waste strips tacked to the edges of the 
’work to avoid marring it. 
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Hand Tools Are Marked Neady 
with Numeral-Headed Nails 




nuplicatc <ff fooff in f7i«nira/-f TBinm^ thop 

ratHy identified by nawnbered noiVa 



Instead of painting numerals on tooLsi 
which is common practice in ^school shops^ 
one n^anual -training instructor used nu- 
meral-headed nails for numbering dupli^ 
cate sets of planes, saws, hammer s* On 

tools that lack wooden parts in which to 
drive the nails, they can be attached easily 
to the metal by first drilling a pilot hole. 



Tapping Fixture for Small Parts 

Designed to hold small round or square 
parts that are to be tapped lengthwise, this 
fixture grips or releases them by merely 




5m uJBrfr to be tapped cn drilt press is removed 
from tAiJ iijilure merely flipping a com Ici^cr 



moving a cam lever. The body is a piece 
of tool steel ’which has two holes drilled 
an inch or so from each end, after which 
it is slotted as indicated. The body is 
mounted on a steel base with a heavy cap 
screw run through a third hole drilled at 
the rear end. A hole at the split end takes 
a bolt which has a lever cam on one end 
and a lock nut on the other. In. use, the 
fixture is clamped to the drill- press table 
and the work is placed in the open hole 
nearest the split end, after which the cam 
lever Is moved to pull the* two sides of the 
body tightly against it. 



Lugs on Tractor Wheels Cleaned 
by Simple Scraper 

Tendency of the lug wheels on his trac- 
tor to fill with dirt and greatly reduce 




Los 9 -of traction by dirt^etogged lugs on traitor 
uiheels prevented uiith this scraper 



traction, led one farmer to rig up this 
scraper. It is nothing more than a length 
of 3 by 4-in. wood .stock with pieces of 
heavy flat iron bolted near the ends at 
right angles so that they project between 
the two rows of lugs on the wheels. In the 
original instaUalion the scraper w?^as bolted 
to the di'awbar of the tractor. On tractors 
not fitted with a drawbar of this type the 
scraper can be attached to any part of the 
machine suitable for the purpose. 
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Small Cement Mixer Has Geared Hand Crank 
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Auto parts and a 60-gaL barrel comprise 
this rotating cement mixei\ ATjto frames 
were cut and joined by welding, A section 
with the shackle ends forms the sled, and 
a similar section with shackles uptumed^ 
and suitably braced, supports the mixer 
frame which is pivoted as shown in Fig. 1. 
In Fig^ 2 the frame is sho^s^m in the mixing 
position where it is held by means of a 
sturdy iron prop. This is pivoted to the 
frame and attached lo a slolted handle 
which slides back and forth on two holts 
so the prop can be moved on or oiT a small 




metal block welded to the inclined brace* 
To disengage the prop, first push down on 
the tilting lever, which is a pipe that can 
be slid under the drum when not used. A 
cut-off rear end is mounted concentrically 
in line with the drum. The cut-off drive 
shaft has a squared end to lake a crank for 
turning the drum^ which rests on two ball 
bearings at each end, Fig. 3. The chain 
shown here was originally used to hold the 
drum in the mixing position but the prop 
was found an improvement. 

' — Jos. C* Coyle, Yuma, Ariz. 
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Auxiliary Table on Drill Press 
Rotates Large Castings 




Ball-b’earittg d’rjff rataits work to 

drill hoi* ^cc»rot*ly 



Drilling large castings and similar work 
can bo done much more accurately if the 
work can be rotated slowly as the drill is 
fed into it» the slow rotation of the work 
lending to compensate to some extent for 
an incorrect drill, or any inaccuracy of the 
drill-press spindle in relation to the table* 
In order to rotate the wmrk easily ^ an aux-^ 
iliary table to turn on ball bearings was 
rigged up as indicated. The base of the 
table was cast and the lop was turned on 
a la the j leaving a neck in the center which 
was drilled through and threaded to take a 
washer and nut, A groove i-vas turned in 
the underside to serve as a ball race. 



Attachment on Welder^s Dividers 
to Hold Soapstone 

Welders ■who 
use soapstone 
crayoTi for laying 
out work on met- 
al to be cut with 
an acetylene torch, 
will find this hold-' 
er handy for at- 
taching the crayon 




to one leg of dividers* A %-in. pipe nipple 
to hold the crayon is drilled for a set *screw, 
and welded to a y^-in. steel rod, drilled 
and filed to a taper to fit the dividei's* 



Notched Leg Improves Calipers 




Toolmakers and 
layout men who 
use hermaphrodite 
calipers will find 
that they can im- 
prove them con- 
siderably by 
merely notching 
the end of one leg. 

The leg of the cal- 
ipers can then be 
drawn along any 
complicated pat- 
tern with less tendency to slip off* perhaps 
spoiling an otherwise good layout. 



Lathe Arbor Support Eases Work 

To save the necessity of using a chain 
block or another man each time heavy 
work is changed in a lathe* one shop own- 
er utilize.s a novel arbor support. This con- 
.sists of a steel block bored at one end to 
slip over the tailstock spindle and at the 
other end to take a wide, V-shaped rod, 
which is held with a set screw. The free 
end of the rod is split and bent to form a Y, 
as in Fig, 1* In use* the Y-shaped piece is 
swung around under the work to support 
the arbor end, as in Fig, 2, while the work 
IS removed. 
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How to turn mandrels and 
arbors — selecting materials, 
machining, centering, hard- 
ening and grinding 

By H. J, CHAMBERLAND 



1 UST as soon as you expand op- 
erations on your workshop 
metal -turning lathe beyond ordi- 
nary chuck and faceplate work 
you run squarely into the need 
for more machine-tool accessories* 
Among the very first you will re- 
quire are precision 
mandrels and arbors, 
for without them you 
cannot well handle 
external machining 
operations on work 
that is precision- 
drilled and reamed to 
finish dimensions* 

Naturally, these tools 
are expensive to pur- 
chase outright* How- 
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ever^ your metal- 
turning lathe is a 
versatile machine and 
you can, with a bit of 
ingenuity, use it to 
make its own acces- 
__ sories. 

Mandrels come in 
sets and there should he one set for stand- 
ard bores and another set for work bored 
undersize and intended to be hardened and 
ground- The range should be from V 4 in, 
to 1 in. in eighths of an inch or fourteen 
roEmdrcls all told. The arbors should, of 
course, be of standard dimensions, % and 
1-in. size are advisable to begin with al- 
though any other sizes may be made as re- 
quired, Conventional mandrels, Figs, 2 , 3^ 
and 11, taper .0005 in. in each inch of length 
and the entering end is usually this amount 
under the actual size. As the total taper 
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only amounts to 
.003 in. on a G- 
in. length, it is 
difficult to ac- 
curately arrive 
at these meas- 
urements un- 

less you have special equipment. There- 
forC'T without aacrifiemg in the leaist the 
intended purpose of the tooL^T a new de- 
sign has been adopted which makes it pos- 
sible to get results identical with those de- 
rived from the standard procedure. The 
work length of each mandrel has been di- 
vided into four equal sections, each step 
increasing a predetermined amount, thus 
producing the required drive. 

Arbors belong to the same tool family as 
mandrels but are of entirely different con^- 
struetion. Mandrels are intended to hold a 
single piece, whereas arbors can take sev- 
eral pieces of identical diameters 
and bores to be turned, milled or 
ground. Arbors have a wider 
range of applications and are usu- 
ally termed gang or collar arbors, 
as they arc threaded for nuts and 
have collars of various widths as 
components. Tool work requires 
good material, iit this case first 
quality straight- carbon tool ^teel. 
However^ keep in mind that wdth 
this steel, carbon predominates 
and varies as to the nature of the 
tools to be made. Fig, 8 lists the 
material required for the two sets 
of mandrels and gives the carbon 
content. Figs. 4 to 7 Inclusive give 



the machining data and size of the 
combination center drill to use. 
Note particularly that the table, 
Fig. 7, is continued in Fig, 10 and 
that the letter operations refer 
back to the blanket sketch and the 
details m Fig, 6. Likewise Figs, 12 
to 17 inclusive give the machining 
data for tw'o styles of arbors. 

Assuming that the material is at 
hand and regai’dless which size 
mandrel or arbor is to be ma- 
chined first, a full-scale drawing 
of the part should be made by re- 
placing each letter with its cor- 
responding dimension, a£ taken 
from tables in Figs. 6 and 7, The 



M-Tb tm f-XS> — -AIT (^iiTT7Fn.ii>tts iil 



Sltt &f mandrel 


Lf Her 












il4$ markrEl 




III lull. 














Taci’ 


Tui-ii 




Turn 


File ' 




1 ^ 




c c 


nn 


E 


F 


GG 








'■ia 


NuiH; 


2 Vi: 


.25G 


In 


Vx-^m 


r/i 






None 


2T? 










% 




None 




.a!i] 




“n— 


4U 






Nerw 


3 


.375 


Mil 


'■i 


s 








31i 




1^2 


.(OB 


5 




1 


1 1 


3 'a 


.5(0 


^i-iia 




S«i 




&l-f , 




5=*i 


.G.13 


tna • 


i;— .ooR 




Ti 




frid 




.G15 


Ik 




G 


% 


^ 1 








%* 


Ti— .(os 


G 


r» 




% 


4 '4 




?f:i 


1 


6'i 


J 






‘l^-a 


.885 




.OJS 




1 






4\^ 


.875 








1 






G 


1.010 


Vn 


t— .Old 


7 


■ 




'A : 


S 


i.ooo 





POPULAR MECHANICS 



791 



MATERIAL REQUIRED FOR 
BOTH SETS OF MANDRELS 


Carbon Cotiteril — l.flO - l.flU 


Number of 


Lcn^lh 


DiametoT 
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in Inches 
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only important dimensLona are the decimal 
ones as the otherf; add nothing to the ac- 
curacy value of the tools. However, the 
closer you hold the fractional sections* the 
better. 

Centering: This is the initial step and it 
is an important one. Mandrels and arbors, 
unlike shafts, spindles and other parts only 
centered to be machined, revolve on their 
centers during their entire life. This is 
ample reason why in this case center holes 
and bevels should be substantially larger 
than with regular work. While the combi- 
nation drill need not be exactly the size 
recommended in Fig. 6, the countersunk 
section should be in proportion to the 
diameter. 

Tumingt Turning operations on the 
tools, both mandrels and arbors, are ordi- 
nary procedure and simple. However, all 
decimal dimensions should be held close, 
due to threading and grinding require- 



ments. The finish of these sections should 
be smooth even if emery cloth has to be 
used, and the turning should also be 
straight even if filing has to be done. Rel- 
ative to a T -style arbor, Fig. 12, there is 
some unavoidable waste of material on 
account of a long work length as compared 
to style S which has a much shorter work 
surface. Fig, 1 shows the turning of the 
combined work and threaded sections. It 
is evident that the work section of arbors 
can be of any reasonable length to suit 
the requirements. 

Court ter borbig the Ends: This operation 
is very essential, especially with mandrels, 
as it IS intended to protect the centers from 
injury. It is represented by the letters 
D D in the table. Fig. fs, and also by I I in 
Fig. 13, and is illustrated in Fig. 4 which 
shows the usual set-up. The operation can 
he done at any time providing the tools 
have been either roughed or finish -turned. 

The operator should bear this in 
mind when centering the tools and 
make an allow'ance for both coun- 
terboring and facing. Or, you can 
usually do the three operations in 
sequence as in Fig, 4, face, center 
and counter bore. 

Threading: When a lathe is not 
screw-cutting, threading arbors 
and arbor nuts must necessarily 
be done with a die and tap. To 
thread the arbors the procedure is 
no different in this case than oth^ 
ers, namely, by holding the die 
slock against a flat drill pad in the 
lailstock spindle. It is advisable 
to chamfer the end of the work 
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Next to correct temperature comes 
the quenching medium. In this 
case water is best. The bath con- 
tainer should hold at least five 
gallons of rain water, and the ad- 
dition of table salt, 2 lbs,, gives 
better results. No time should be 
lost between taking the parts from 
the heating chamber, Pig, 9, and 
dipping them into the bath. The 
tools should be immersed in as 
near a vertical position as possi- 
ble. The degree of warpage or 
distortion will usually be equiv- 
alent to the error. Such errors 
cannot be avoided altogether and 
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slightly so as to give the die a concentric 
start. The outer edge of the bore is next 
chamfered and the sides faced in the in-^ 
tended location. While the flats on man- 
drels and arbor nuts call for a milling op- 
eration, it can also be done by roughing 
in the grinder and fUing carefully. Of 
course, a milling attachment, Fig. 14, is 
best for such jobs. 

Collars; These are easily made from 
seamless steel tubing. A simple cutting- 
pff operation followed by chamfering the 
bores, and filing the comers completes the 
job. The sides are sure to be parallel, and 
turning and boring is entirely eliminated. 
Chamfering can cEisily be done with a hand 
scraping tool as in Fig. 18. As the next step 
js hardening, tools should now be stamped 
with their respective sizes unless it is 
planned to etch them after grinding. 

Hardening; Obviously, the life of any 
metal-working tool depends on its partic- 
ular degree of hardness to resist wear, 
This degree of hardness in turn depends on 
the analysis of the steel, the temperature 
to which it is healed and the method by 
which it IS cooled or, better said, quenched. 
The critical temperature, known as the 
point of recalescencc, is the temperature at 
which the steel will harden best. With 
carbon tool steel it varies as to the carbon 
ci^ntent, the more carbon, the less heat re- 
quired, Depending on the quality of the 
steel, this variation is from 1450 degrees 
as high^ to 1238 F,, low* These figures 
are relative to 1.00-1.30 carbon content* 
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COMPLETE ARBORS 
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the parts should be straightened if neces- 
saxy» This may be done by heating with a 
blowtorch at the proper location and strik- 
ing the high spot with a hammer* Or the 
tool can be straightened in an arbor press. 
If .010 in. has been allowed for grind in 
the eccentric error should be under .005 in. 
or grinding wall not produce a concentric 
surface* All steeLs should be quenched at 
their lowest critical temperature to avoid 
brittleness* The bath should be kept at a 
temperature of 85-95 degrees F* With no 
pyrometer or thermocouple facilities, one 
must depend on the eye to observe the va- 
riation in colors during the heating proc- 
ess, The tools in question should be 
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quenched quickly when reaching a dark 
red* The collars, being machinery steel, 
can be quenched at a lighter color in a hot 
cyanide -of-potasslum bath* 

Grinding: As soon as the tools have been 
hardened* remove the scale from all sur- 
faces with fine emery doth by speeding in 
the lathe. Be especially particular with 
the center holes as they should be polished 
to a very fine finish* The grinding opera- 
tion is nothing to be concerned about al- 
though accuracy does depend on this op- 
eration. Toolpost grindmg equipment is 
comparatively inexpensive to buy, con- 
sidering the good w'ork it does* However* 
you can make your own. Grinding equip- 
ment, .such as in Fig* 19, can often be made 
from discarded machinery parts. Whatever 
the set-up for external grinding where no 
coolant is used, the grinding w'heel should 
be preferably of the so-called cut-off com- 
position* medium grads and grain. The 
wheel should be about 4 in. in diameter 
with a face, its surface speed should 

not be less than 4,500 f.p.m. nor more than 
5*000 f.p.m* As for grinding the mandreLs, 
the entire work section should be first 
trued eylindrically and straightened by 
making necessary adjustments on the 
lathe* The surface can then he given a coat 
of Prussian blue and the length divided 
into four equal parts as near as possible* 
This is best done with a pencil mark. As in 
the table. Fig, section J-1 should be fin- 
ish-ground first, and then the others in 
order. Section J-1 should be slightly un- 
dersize rather than over so as not to bind 
the work as it is pressed on. If the finish 
is not satisfactory, it Is advisable to leave 
all dimensions slightly oversize* say .0001 
or .0002 in. and polish to size with fine em- 
ery cloth* The feed should not be over 
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the wheel con tacts live shouldor lo sqLiare 
it with the work surface. As noted in Fig. 
17, bores of the collars have to be ground 
,003 in. larger than their actual size to 
avoid lateral errors. 

Before you attempt precision turning 
and grinding check over your lathe thor- 
oughly, Test alinement of centers and 
check headstock bearings for both loose- 
ness and end play. Vibration imparted to 
the lathe tlirough the didve belt from a 



,0005 in, for each t traverse 
movement and the latter 
should be very slow so as 
not lo generate any heat. 
Other sections of the tools 



need not be ground. The 
grinding wheel should be dressed often to 
keep it in perfect balance. Fig. 19 shows 
grinding of the S-style, 1-in* arbor. In 
this case it is important that the side of 



countershaft or due to a springy, uneven 
floor will make it difficult to work within 
specified limits. Should such conditionj3 
exist, they must be corrected. 



Swivel Tool Post on Lathe Simplifies Radius'Tuming Jobs 




SWiyi^ jiOLl 



- 4 -^ 

SwJvLL platl 






I’WLE FOB C^LH 



Turning duplicate radii, either concave 
or convex, wdthin narrow limits is a simple 
job wdth this swivel tool post made from 
cold-rolled stock. It is mounted in the 
T-slot of the compound slide rest, which is 
tuiTied 90 degrees or parallel to the ways 
of the lathe, so that the screw can be used 
to regulate the depth of the cut. For con- 
cave cuts, the device is adjusted so that 
when the swivel arm, holding the tool post, 
is swung from side to side, with the fin- 
gers, the cutter will describe an arc ahead 
of the swivel point. For convex cuts, the 
adjustment is just the reverse, the arc de- 
scribed being behind the swivel point, in 
which case the tool post is moved to the 
rear hole. Shims between the base plate 
and the top of the T-slot regulate the 
height of the cutter. Keeping the swivel 
bolt and the top of the base plate w'eil oiled 
will make for easy operation. The draw- 
ings give construction details and dimen- 
sions* — H,G. Bullard, Monterey Park, Calif. 
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Lathe Sanding Table Fits Toolpost Holder 




When squaring up small pieces of stock 
on a lathe sanding disk it is very often an 
advantage to have a table that can be ad- 
justed easily and quickly to the best work- 
ing height in relation to the disk^ Made 
from a piece of plywood of a convenient 




size, a short length of pipe and a flange, 
you have a table that is adjustable both 
vertically and horizontally. The toolrest 
base forms the holder, and the sanding ta- 
ble is held in the desired position by sim- 
ply running up the clamp screw. 



Trick of Quickly Sealing a dumber of Envelopes By Hand 



Owners of small shops and 
stores who occasionally have a 
nurnbev of envelopes to seah hut 
have no machine for the job, can 
save time by hand-sealing them 
as follows: Bunch a number of 
them and then spread them as 
indicated in the first position of 
the drawing. Push a ruler, edge 
doum, over the flaps, using one 
hand to keep them from slipping. 
Then vret the gummed edges 
wdth a couple of strokes of a wet 
sponge and lift the ruler straight 
up. To close the flaps, turn over 
each envelope as indicated by 
steps 1 to 5 and stack it, flap 
dowm, on a pile, applying pres- 
sure before the gum dries. 




Wood Impregnated with Arsenated Petroleum Oil Is Safe from Rot 



Arsenated petroleum oil has been found 
a good substitute for coal-tar creosote to 
protect wmod against fungi or wood-boring 
insects. The oil costs much less than creo- 
sote, and is prepared by mixing arsenous 
chloride, 1 Ib,, and diphenylamine, 1 lb*, 
with fuel oil, 42 gals* When wood is im- 



pregnated with the mixture, it is poison- 
ous to insects and the pores are sealed 
against the penetration of moisture, which 
is necessary for the growth of fungi* The 
work can be dipped in the liquid or the 
latter can be applied with a large brush* 
— G. M. Wood, New York. 
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Heavy Arbor Grooved at Ends 
Easily Lifted from Lathe 




GrtfOVeii enJx of thii arb^r ptrmit it fo bt 
betwern CiT\ttr-t Uftth Itdfh Aan^s 



Arbors too heavy to litt with one hand 
w^hilo loosening the tailstock with the oth^ 
cr one, can be removed from the lathe sin- 
gle-handed if V“grooves are cut in the 
ends as indicated- When taking the arbor 
out, I have these V-grooves at the bottom 
and loosen the tailstock until the arbor 
falls into the undercuts. Then I lift it off 
the centers. Similarly, when putting it 
back, I drop it down the grooves until it Ls 
resting on the undercuts, and then adjust 
the tailstockn — H. Moore, Leeda, England. 



Delivery Pipe from Water Pump 
Mu^t Be Larger Than Outlet 

Modern centrifugal pumps have been 
improved to such an extent that the pipe 
fitter* who uses a dischai'ge pipe of the 
same diameter as the pump outlet* often 
finds that the velocity oE the liquid dis- 
charged is greatly above that originally 
determined before installing the pump. 
One reader claims he has found it best to 
install a discharge pipe 1 in. larger in di- 




Incr^aain^ aixe iff discharge pipe on centrifugal pump 
r«ift4Cfj velocity and saver on coat of power 



ameter than the outlet* as showTi in the 
left-hand detaiL Of course^ this increases 
the initial cost, but the latter is soon writ-* 
ten off by the saving in power. 



Spring Ejector on Bench Vise 
to Handle Small Parts 

Screws* pins* etc., that are di file alt to 
insert or remove from a vise arc easily 
handled with this 
from spring wire 
to the shape mdi- 
cated* the spring 
rests betw'een the 
vise jaws just a 
fraction of an inch 
below their top 
surfaces. In use* 
the jaws of the 
vise are turned up 
close so that the 
work will just pass 
between them. Then it is pressed down 
tightly to slightly compress the .spring, and 
the jaw^s are tightened. When the screw is 
to be removed, loosen the jaws and the 
spring will push it out. 



New Wire Installed in Conduit 
with Aid of Air Hose 




Chalk line bfouTn throuth crpaked conduit with 
aaitiprrssed air aidi in rewiring building 



On a job of installing heavier electric 
wires in a building, a light chalk line w^as 
started through the conduit and then 
blown through it with the aid of com- 
pressed air. Then the steel fishing tape was 
tied to the line and pulled back through 
the conduit, after which the wires were 
tied to the steel line and pulled through 
the conduit without any trouble. 

— William Gearhart* Sr.* Walton, W- Va. 



spring ejector. Bent 
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Hose sfiJJJXfJ <ii'«r gear-shifting leVer tends to 
silence noise, uJhifcJH Jl tronsmitK from fransnliS- 
sion io mfej-ior of Cor, Speed limits of c^ar/oEiiir 
streets in your home fdu'n^ copied on paper and 
mounted on the m-SfrUmenf «s in 7t sfroiiJ 

of n glance hoio fosf >'Dtl Can drive. Large ojf- 
clofli pacjtefs mode simrlttr to o foii>'‘s purse ontf 
tcstened fo fhe lining of a luggsige compartment, 
as in a, provide storusc for swuJi orficfee 



J, Cotrtpressiawx of overhead-irafae re- 

leasrd to rat-ale etanksliaft ivhfle u>orhinK on 
bearings by inserting svashera beticeen racber 
and tfoive stems, 2, wrrauJ sUpS 

D-L'or fraffery post fo hold wdontth^fiticrn cord 
DJI haltcry Mt in garage for repairing or 
shorgingm Motorists icho do n«f use onfi'- 
free^e solutions in ixijnfer uiill find the idra 
shown in 3 convenient they cun cfj'ajji f^o 
radiators without' raising fAe hoad. A 
iron rod is attached fa the drain eoob to ex- 
tend throiiigh. d hole in the dosh behind the 
mofor. The prajectirtg end of the rod is bent 
at right un^tci; to provide a grip 



HviT ' WATbR 
li'l.m. HEATE.F3 H05Ei 



/^I'ece of rudiator hose grooved an inner sur- 
taeCf fo rernoi;e bead, himpif saioiy, 5 Aorf 
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Car- Door Bumpers Interchanged 
to Stop Ratding 




ptati^ Qiftr and them around, 

h^irtginS unu^orn surfaces into contact striker 



When a door on rriy car began to rattle, 
I removed the plate over the metal bump- 
ers on the door frame and interchanged 
them, placing the bottom one on top. Thm 
put the worn ends of the bumpers at the 
rear, and brought the unwoim surfaces in 
contact with the striker on the door, which 
stopped the noise. 

— B. G. Wicks, South Easton, Mass» 



Hints to Remember in Checking 
Over Your Car 

The following hints may help when 
checking over the mechanical condition of 
your car: If the points of a spark plug 
burn away or "whisker,"' the trouble may 
be that they are made of unsuitable ma^ 
terial, are too thin, or that the motor is too 
"hot’' for that particular style of plug, A 
weak fuel rnixiure is also likely to cause 
this trouble. The acid level in a storage 
battery should be checked at least once 
every two weeks if considerable dilving is 
done, and the tops of the cells should bo 
kept dry, or electrical leakage will occur, 
A lamp bulb that fails to give the same 
illuminating power as befoie may not be 
due to a run-down battery, but to vibra- 
tion. causing the filament to sag out of cen- 



ter with the reflector. As lamp reflectors 
are easily scratched, they should be pol- 
ished w'ith a soft chamois moistened with 
gasoline and dipped in rouge powder. If 
the tips of the contact-breaker points be- 
come completely burnt off, repeatedly til- 
ing the ends of the steel screw's bright wdll 
enable you to get home or to the nearest 
service station. When pulling new' points 
or reconditioning old ones, be sure that 
they close properly. They should contact 
over the entire area of the faces, otherwise 
difficult starting, misfiz^ing, and burning 
will result. When the points burn to a ycl- 
low'ish or ’whitish appearance it indicates 
condenser trouble. 



Reverse Gas Filter Gasket 
After Cleaning 

After taking apart a gasoline filter to 
dean it, trouble Ls often encountered by 
having air leak into the filter because con- 
tinuous pressure of the edge of the filter 
howl has formed an irregular surface, or 
ridge, on one side of the cork gasket. This 
trouble can be prevented by simply turn- 
ing the old gasket before reas*^om- 

bling the filter, so that the flat side is 
placed in contact with the bowd edges, 

Splice in Low- Voltage Wire 
Insulated with Tubing 

Wires carrying 
low' voltage, such 
as those in the 
electrical circuit 
of a car. are quick- 
ly spliced and in- 
sulated w'lth a 
piece of rubber 
tubing. First twist 
the hared ends of 
the wires tightly 
together, w^rap the 
splice with tape 
and then slip the 
tubing over the 
tape. This prevents the tape from unwind- 
ing and helps to exclude grease and dirt. 



f[Applied to the lamp in your instrument 
panel, finger- nail polLsh having a deep red 
color produces a pleasing red glow. 
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Hydraulic Arbor Press Has Many Garage Uses 





DRILL fiOO 



SAM 



I WEJ-PC 



AfVifUlt, 



COCD-nfiUEP 
PLATE — 



ffUSHtN* to 
BE pntSSEO 
IhTtC BRACKET 

V 

0 RACKET - 

BU&HtNCT- 

FIT 

ON POST . 



if^-TON 
HVOftAULHC 
AUTO JACK 



Garage n^echanics and others who do 
not have an arbor press ean improvise one 
from a hydraulic auto jack. The press has 
many uses besides arbor work. It can be 
used for forming sheet metal in dies, 
punching holes, straightening bent rods 
and similar w'ork. It consists of four drill - 
rod posts, which are attached to a base and 
a header plate. A platform, which has 
bushings or sleeves welded in holes drilled 
near each comer, slides up or down on the 









/IfieS/tg many us^s^ hyetf-iiutie atbirr' i£ 

n^ith^r htzrd fa buitii nor 

legs, the bushings assuring squareness of 
the platform to the header plate* Both the 
plate and the platform are provided with 
lapped holes for conventional clamping of 
various setups. 

— Peter F. Rossman, Kenmore, N, 



Brake on Auto Mechanic’s Creeper Keeps It from Shifting 



The annoyance of having a creeper 
move, when exerting a pull on a wrench 
while vrorking under a car, was avoided 
by one mechanic when he fitted a brake to 
the creeper. A length of spring steel about 
in. thick and 1 in. wdde was bent as in- 
dicated, and bolted to the underside of the 
creeper bed so that the other end pressed 
firmly against the floor. A piece of auto 
casing riveted to this end served as a brake 
shoe. When the workman wanted to move, 
he lifted the brake from the floor. 



Car Fires Quickly Extinguished 
with Bottle of Soda Water 

Fires may be extinguished with a bottle 
of soda w^ater, which is no trouble to carry 
along in the car. Do not uncap the bottle 
but punch a small hole through the crownif 
holding a finger over the hole while shak- 
ing the bottle. Then apply spray to base of 
fire, — S* L. Freeman, Bennetts ville, S. C* 




This htabe keeps the creepvt from shifting when j^gu 
exert a jmit on a rtironch or on some part of Ihe Car 
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Seat for Baby Straddles Your Lap 
When Riding in Car 




This tmat supp^r‘ti tmali chitd nbwtt your tap 
to oifoid wrinhlins doth*s 



This seal; solves the problem of holding 
a smoU ehild in a car. It’s iiothing more 
than three wood blocks nailed together 
as indicated. The sides should be wide 
enough to raise the seat an inch or so 
above your lap* If desired^ the seat can be 
padded vrith oilcloth or imitation leather 
and cotton or upholsterer’s hair. Or, you 
can just tie a small cushion on it. 



Drying Wet Ignition System 

If ignition system becomes wet or damp 
enough so high-tension current tends to 
flow along the water film, or along wet 
cloth over cloth- covered cables, wipe off 
as much moisture as possible, then smear 
with heavy oil or grease* Oil breaks up the 
water film into tiny globules, greatly in- 
creasing electrical resistance. This is espe- 
cially useful on boats where drying ov^t 
with open flame may be dangerous. 



Check the Differential Carrier 
Before Riveting New Gear 

A stripped differential ring gear is usu- 
ally caused by one tooth breaking first and 
grinding off the rest of the teeth, and fre- 
quently when this happens, the force re- 
quired to strip the teeth is sufficient to 
spring the differential carrier. The new 
gear, if riveted to this sprung carrier, will 
either be damaged or make a noisy job, 
due to the fact that a perfect adjustment 



cannot be had when the clearance Ls not 
the same all the way around, The way to 
assure a satlsfactoi'y job is to cut the riv- 
ets that hold the old gear, and check the 
face of the carrier before installing the 
new gear. This Ls done by running the 
carrier on large centers, or by chucking 
accurately in a lathe* If the face of the 
earlier is more than *003 in* out of true, a 
light cut should be taken across to clean it 
up. When the job is assembled in the rear 
axle, the slight difference in the location of 
the assembly can be corrected wdth the 
bearing adjusting nuts. 



Sealing Car against Dust Leaks 

I noticed that after a few months of 
driving, the rear upholstery in my car, 
which has an all-steel body, was vci’y 
dusty* To eliminate this, 1 removed the 
rear carpet and seat, and covered all the 
small holes in the floor wdLh wide adhesive 
tape. I then taped the edges of the fabric 
cover of the large opening under the rear 
seat. This ended the '^dust leaks,” and the 
bad bumps do not fill the car with a cloud 
of dust as befo re. 

■ — Don Hamill, Eas Cruces, N* Mex* 



Piston-Ring Grooves Cleaned 
with This Scraper 

Mechanics who have to clean a number 
of piston-ring grooves before installing 
new rings, will 
find this tool a 
timesaver* It 
clamps over the 
groove, after 
which it is rotated, 
a wedgo-shaped 
piece cleaning out 
the groove. The 
tool consists of two 
lengths of flat iron, each piece being twist- 
ed at one end so that they can be pivoted 
together with a bolt. Small iron wedges or 
lugs of various widths should be provided 
for different sizes of ring grooves. 



CA good method of polishing chromium- 
plating on your car is to rub it vigorously 
w'ith a piece of soft leather cut from an old 
glove* This gives the surface a bright lus- 
ter and does not harm the plated surface. 
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FOR MINIATURE CAMERAS 




KODAK SUPER-XX FILM 

About four rirnc-s the speetj of Kotlak 
Panatomic, mure thrtn twiee the 5peed 
of Kodak Super X, And with the 
added advanrajie of ejccepiionalJy fme 
>srain. Fnahles swift miniature-camera 
lenses tu handle fast-action daytime 
shuts at maximum shutter speeds^ 
Limazinj^ indoor pictures under 
adverse ll^ihi ccmditicms. The special 
hlue base guards against halation and 
light fug. 



kodak Kod>k P»<'- 

Panatotn'^^ ■ ^hotsth^it ^ Hi 

y„nd «s^ ' “utnemeois. 

t ' jtk pius'^ r 

v;Uh a fog. 



KODAK PANATOMIC-X FILM 

Fineness of grain which goes far beyond 
that t)f Kodak Panatomic. Yuur ctiUrge- 
ments frtjm miniature-Caniera negatives, al- 
though many times original negative sizc% 
will shtjw nu appreciable graininess^ Star- 
tling brilliance and detail will be faithfully 
retained. And speed remains about the same 
as Uanatoniic^ Special blue base guards 
against halation and light fog. 



ALL 4 FILMS NOW AVAILAHLE IN IS- AND 36- EXPOSURE MAGAZINES FOR 3t MM, CAMERAS AND IN 
8-EXP05URE NO. B3i ROLLS FOR KODAK RANTAMS EASTMAN KODAK COMPANY, ROCHESTER, N. Y. 
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“Click” Around the Clock 

\ (Continued frOrn 7251 



give the photo depth or a natural frame,” 
Sunrise Pictures: Try shooting these 
across a misty river. Just as the sun^s disk 
begins to glow through the mist, try a very 
short time exposure — one or two seconds. 
Then, Just as the sun breaks over the lop 
of the mist, take a snapshot. 

Dawn Pictures: Each morning, for a 
short while before the sun breaks over the 
horizon, scenes are lighted by a curious 
diffused glovr from the sky, and sometimes 




Frost patterns on a u)indau>pamt rrtoke interesting 
picture studies^ Snap them up before they melt! 

there are long low streaks of cloud. Pic- 
tures made at this hour have a strange, 
unearthly quality well worth seeking. The 
light is hard to judge, so when you find a 
likely scene, make several time exposures 
“ranging, say, from ten minutes down to 
ten seconds. Make a note of each expo- 
sure, compare the exposure times with the 
negatives, and you will have a fair guide 
for the next picture chance of this type* 
Street Scenes at Nighlr With a box cam- 
era, try exposures of one^ ten and thirty 
minutes on a typical scene — and examine 
the negatives to guide you next time. Snow 
on the ground acts as a reflector, making 
shorter exposures possible. If an automo- 
bile passes, hold your hand over the lens 
w^hile its headlights are in view* 



Campfires at Night: Time exposures of 
five to thirty seconds are usually satisfac- 
tory, depending on the brightness of the 
flames. Try these on your next sleighing 
or skating party, with your companions 
grouped about the fire. 

Night Snapshots at Home: These are 
easy* because it is so simple to provide 
ample light. Just plug in tw'o or three 
photo bulbs and direct the light on your 
subject. Inexpensive cardboard reflectors 
make these bulbs still more efficient* With 
two large bulbs in reflectors, four feet 
from the subject, you can take box-camera 
snapshots as easily as in broad daylight. 

These are just a few of the hundreds of 
possibilities of “odd-hour” photography* 
The amateur W'ho so wdshes can get up 
before dawm, load his camera, and capture 
pictures right around the clock. He may 
begin by picturing frost patterns on the 
windowpane. New-fallen snow perhaps 
has molded the yard shrubs into strange 
new forms that make fascinating pictures 
in the eerie light of dawn. The first glim- 
mer of sun across the snow may provide 
sparkle for a picture of the house in its 
snowy blanket. 

By this time outdoor light conditions are 
becoming normal and the regular pict\ire- 
day is in full swing. 

In the afternoon, one may find the same 
amateur busy on the ski-run or skating- 
rink. As the light declines, he will catch a 
long shot of the rink, with skaters casting 
long shadows. Then one or more sunset 
snapshots. In the twilight, he may seek a 
campfire snap* In the evening, he may 
continue with snapshots at home — table- 
top pictui’es, “play” pictures of the chil- 
dren and pets* He may go out to picture 
the snowy streetS“or, if he has a speedy 
miniature camera, to the theater, boxing 
match, basketball game, or even a stage 
show. Anywhere he goes, day or night, his 
camera can be with him — and busy. 

These are new frontiers for the camera 
enthusiast. With modern cameras, film^ 
and lights, his day stretches all the way 
around the dock. 



C[Send return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 
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the MILDNESS 
of Une old 
Ken lucky Bticlcy 
aged In wood 

— the FLAVOR 
of pure muplc 
fiugar for extra 
good taS'tc 

Velvet packs easy in o pipe 
HoUs smooth in a cigarette 
Draws right in both 
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Chemistry and Your Car 

t Conti nuL'd frotni jaafffl 735) 



dec cim poses rapidly when subjected con- 
tinuously to high temperatures, its useful 
life is shortened by long exposure to sun- 
light and it has a tendency to crack when 
flexed rapidly and continuously. An au- 
tomobile tire is brought into contact with 
the worst enemies of rubber — heat, oil, 
gasoline, sunshine and oxygen. This ac- 
counts for the short life of those early 
rubber compositions. 

Today, chemists produce not only accel- 
erators to speed up curing but other chem- 
icaLs which, incorporated in rubber, slow 
down oxidation and make the rubber re- 
sistant to heat and flexing. Rubber tires 
contain carbon black to make them tough- 
er. This also makes them harder and re- 
duces their resistance to flexing, and the 
tread has a greater tendency to crack. So 
a flex-resisting anti-oxidant is added to 
make the stiff rubber stand flexing and 
that — in a tirc—means long ti ead wear- 

If it were not for anti -oxidants, the thin 
side walls of low-pressure tires w'hich are 
constantly being flexed would soon crack, 
and bus and truck tires would soon melt or 
be ruined by the intense heat developed in 
them. All these improvements in tires — 
longer wear, greater mileage, lower cost, 
trouble-free service — have been brought 
about by using a few=^ cents w^orth of chem- 
icals per tire, plus a lot of research. 

But even the best rubber today has its 
limitations for some parts of the car. No 
natural rubber will stand up long against 
gasoline, oil and grease. For years man 
tried to produce a synthetic rubber to 
overcome these limitations. And he failed. 
Then du Pont chemists attacked the prob- 
lem from a different angle. Why, they 
asked themselves, try to imitate rubber? 
Why not make a product with the good 
qualities of rubber but without ituS poor 
ones? And that is w'hat they did. They 
built a new material, chemically unlike 
rubber, from such things as limestone and 
coal and salt and W'ater, The result has 
been **Neoprene” a synthetic material 
which performs virtually all the services 
of tubbei' — and also does many things rub- 
ber cannot do. 

Today you find Neoprene being used in 
motor cars for such things as gaskets, oil 
seals, covers on ignition cables, in con- 



necting hose and in other places where a 
material is needed w^hich will resist oil, 
heat, ozone and corrosive liquids better 
than rubber. It carries the usefulness of 
rubber to new heights because it protects 
rubber parts themselves from their own 
weaknesses as evidenced by its use for the 
inner lining in gasoline hose at service 
stations. 

More than four-fifths of the weight of a 
car is iron and steel. The average passen- 
ger car contains about a ton and one- half 
of iron parts hut in early cars only two 
types of alloy steel were used. Today there 
arc more than forty, each designed for a 
particular purpose. The chemist has helped 
produce each of these forty kinds of metal. 
Chemicals are required in pickling and 
cleaning metals in the foundry, in case- 
hardening iron and in all types of metal 
plating. Modern cars could not be built 
out of the metals available ten or fifteen 
years ago and the new alloys could never 
have been produced without the aid of in- 
dustrial chemistry. 

The engine of that 1918 car'and the en- 
gine of a modern car are about the same 
size and weight. Yet today’s engine deliv- 
ers two or three times as much powder. 
Many improvements contribute to this ad- 
dition of power without increasing weight 
but one of importance has been the chem- 
ical treatment of oil and gasoline, Wlien 
people demanded faster car.s and more 
power a few years ago, engine designers 
were faced with alternate calamities. 

They could increase the size of the power 
plant — which w'ould leave no space for the 
passengers. Or they could increase the 
compression in the cylinders- — which start- 
ed the engine knocking. The idea was to 
get the added compression without the 
knock. Watching the flame of exploding 
gas in the engine, they discovered that 
when the knock occurred, the flame was 
yellowish or orange instead of blue. Io- 
dine, they found, changed the color of the 
flame, but iodine cost a lot of money. An- 
other chemical eliminated the knock — and 
also the spark plugs. A third had an odor 
— an odor like garlic. Finally they hit on 
tetraethyl lead. Today it is used in more 
than eighty per cent of all gasoline sold 

< Continued ta page UdA)' 
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T-T ERE'S firel news ol the g«al 1939 Hailey^ 
Pavidsen moiOfcycIes^ — packing great thiills 
for Ihe red-blooded, sporls-loring, outdoor ea- 
ihufliaat. Improved motor perfotmance — alill 
lower upkeep — aupor-Atreanilined design^ classy 
appearance — striking new color combinalions — 
and many other outElanding features and refino- 
men1s« A ''mcumt" that opens up a whole new 
world of tun and excUesnenl in lhat greatest ol 
outdoor spoils — motorcyciing, Ee One oi the 
lirat to ride a new 1939 Harley-Davidson — have 
tots of good times — see the sights “ make new 
friends — go on lauTiita with olhef happy riders. 
Go m for gypsy tours — hillclimbs ^ reliabitity 
runs and other thrilling events that provide more 
real pleasure than you ever dreamed possihle. 

Ses iJbe new inodels at Ihv f/arJey-Davidfon 

dealer. Swing into tjte saddle ioT a /ree ride — ask 
dhouC his E^sy PJana ~ and send in rhecoupon 

HARLEY-DAVIDSON MOTOR COMPANY 
Dopl. F-^ll- 38 , Milwaukee, Wiscoasui 





SEND COUPON NOW 

fOR CATALOG OF NEW 1939 MODUS 




TIARLET-DArmSON ^lOT^Tl COSirANT 
[Jrtil. r-Sl-3P. MiltrauXiie. Win. 

,'Ji'm] llktatiit'i' und FH];IF': 

nt Ttn‘ Frufiu'ifivsit, iriOti-irfvi']! uj! 

Ktariiris. Iri iXJ\vr uf utaiJluji, 



>1 
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and without it the modern high compres- 
sion engine would be impossible^ 

The chemist has aLso developed anti- 
oxidants for gasoline to inhibit the forma- 
tion of gums which result in clogging the 
motor and fuel lines. But that is not all* 
Chemistry has* m effect, doubled our oil 
reserves as far as gasoline is concemedt 
because, by the operation known as “crack- 
ing*” the amount of gasoline obtained from" 
a given crude is double that formerly ob- 
tained by straight distillation. Further- 
more, cracked gasoline has a higher octane 
rating, that is+ less tendency to “knock/' 
but it is less stable than straight-run gas 
unless refined by methods whicli tend to 
destroy its high octane value* Here the 
chemist has stepped into the picture again 
with stabilizing agents which, without in- 
fluencing the good anti-knock properties 
of cracked gasoline, prevent the formation 
of gunts wi’iich clog the fuel lines* 

More recently, the chemist has given au- 
tomobile owmers improved lubricants and 
also what are known as extreme pressure 
lubricant bases w'hich, w'hen added to an 
oil or grease, make it possible for bearings 
and gears to withstand, much higher pres- 
sure without actually touching and possi- 
bly “seizing,” Extreme pressure lubricant 
bases have made possible tl)e use of silent- 
action hypoid gears because the peculiar 
frictional forces in such gears would 
quickly squeeze out the film of any ordi- 



nary oil, leaving the metal surfaces in di- 
rect contact. 

Nor do the contributions of chemistry to 
your car stop with oils and fuels. Safety 
glass consists of two layers of glass welded 
together sandwichlike by an interlayer of 
cellulose plastic — a product of the chemist. 
Chemical research has produced the mold- 
ed plastics for steering wheels, gear shifts 
and door-handle knobs, ash trays, cigar 
lighters, w'indow trim and dash panels. 
Man -made fabrics have been developed by 
the chemist for the automobile industry — 
such things as tire covers, curtains, uphol- 
stery for open cars and trucks, fender 
welting, trunk and deck materials, cush- 
ions and tool bags* These man-made fab- 
rics have been designed to stand all kinds 
of weather and wear on the road — de- 
mands which leather and ordinary cloths 
could not meet* 

The acid in your battery, the anti -freeze 
solution in your radiator, the polish and 
cleaner you use on the finish — chemistry 
has developed them all. 

The automobile has. been described as a 
chemical factory on wheels, a factory which 
takes gasoline, the raw product, and con- 
verts it into power to move the rear 
wheels. But the modern car is more than 
a chemical factory on wheels. It is an out- 
standing example of chemical magic, a 
product of chemical research from bumper 
to bumper. 




Three Seconds from Death 

t Cp-ritiimcd frpm t iag c 6?"r,) 



I let go and fell backward, expecting to be 
brought up by the wire. But the man 
above was out of step and I hit the stage 
floor with a jolt.” 

Letting a stunt man wmrk out every de- 
tail of his “action” is an unwritten law in 
a studio, and failing to keep in time in such 
instances is unforgivable, Lyons once was 
called upon to drive north on a road par- 
alleling a double-track railroad. He was to 
race a passenger train, also going north, 
and beat it to the crossing, Immediately 
after he crossed in front of this train, an- 
other train, traveling south, was to pass 
the north-bound train at the crossing. 

Cliff and the director worked out the 
timing and rehearsed it with the trains. 
But an assistant director decided that if 



the engineer from the south stepped his 
speed from twenty to thirty miles an hour, 
it W'ould still give Lyons lime to heat him 
and would make the race look better. 

He probably thought Lyons would just 
step on the gas. But to gel his timing right, 
the stunt man traveled h^'^ watch and 
speedometer — not by keeping his eyes on 
the train* So instead of beating the train, 
he tied it. He made the turn to cross the 
tracks when he saw the engine bearing 
down. 

With a whirl of hU wheel, he headed 
down the railroad — betw^eon the two 
tracks* But now he was driving toward 
the south -bound train, less than 300 feet 
away. To jump one way would put him 

{Ccintliiued to pass 1S0A> 



POPULAR mechanics ADVERTISING SECTION 



119A 



Enjoy the sense of security this "Power-House" can give you 



A New Battery 




THAT LASTS 68' Vo LONGER! 



Thf?rt!'bi saniething nt?win nutomabilc batteries! 

Ii's called the Willard "H-R"'— and wLts devel- 
oped by the country's leadinjt battery engineers 
after a 9 year survey of bow batteries perform 
under ail kinds of driving conditions. 

The '"H-R'' will do all the things you’d 
expert a good battery to do— and the actual 
records of 7SdK}f> batteries prove that it will 
on iiohig ibew 68% longer than ihv 
m irage of eompetmg bramht 

Installed in y^our car» this new ’'Power-House " 
battery means more safety for you and your 
family, quicker starts for y our car and longer 
life from your battery^ 



Here'S Why the ''H-R" Lasts 6B% longer 

This amaicing performance is due to new 
developments, exclusive with Willard* Most 
important single feature Is the new Willard 
Thread Rubber Insulator* Inserted becvteeo the 
plates of the these Thread Rubber In- 

sulators not only increase the battery’s life — 



but protect you against the sudden failures so 
often caused by "sborts” or buckled plates. 

Expensive? No, — the "H-R" costs no more than 
any good battery, and its extra months of life 
make it cost less to own. YouTl be safer, and 
youTl save itioneyH, if you replace your present 
battery with a Willard now* 



WILLARP STORAGE BATTERY COMPANY • Clflv*lcind * Dallas ^ Lot An^elei > Taro-nta 



ASK FOR IT BY NAME AT 




YOUR WILLARD DEALER'S 



LVAirii ii'rrfi'nu ndvnritafTV plfose -;rn c'n H Ea-n Popalar Afcc/tnttifS 
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under the wheels of the train by his side. 
To jump the other would hurl him in the 
path of the approaching train. To stay in 
the car would be suicide. 

“Grab a car window,” Lyons yelled to a 
companion, who w^as doubling for a girl in 
the picture. “Get out of this!” 

Ho held the bouncing automobile beside 
the train while his companion pulled him- 
self out of danger* Then it was ClilTs turn. 
How he got from under that wheel, 
smashed a closed! window of the railw 
car and jerked himself out of that trap, ne 
doesn^t know' yet. But his feel left the sea 
of the automobile just as the trains met. 
There was a grinding crash — and the two 
trains rolled the light car betw-een them 
That W’^as perhaps the most speclacu 
stunt ever filmed, and would have been 
worth much to the studirj — eKcepl for one?; 




Timing of tht teap from tho horse to the ura^cn 
t# aff important in this seene 

thing; When they saw the car betw'Cen the 
trains and coming their w'ay, directot, as- 
sistant director and camera crew' ran. The 
camera was smashed and not an inch of the 
film was salvaged. The whole thing \vas a 
total loss because of interference. Such 
interference, however, doesn’t crop up 
once in a thousand stunts. 

In the runaway scene in, ^Tn Old Chi'- 
cago,^" wThere the father of the O’ Leary s is 
killed. Fox built a complicated device that 
pulled the pins to release the tongue from 
the w'agon, and send the horses away, 
dragging Cliff after them. Ordinarily a 
tongue is released when w^ooden pins that 
hold it are broken by driving the wagon 
into a bump. Fox, how'ever, devised a gun- 
like release in which a dynamite cartridge 
exploded and threw a lever w^hich auto- 
matically pulled the pins. 



“AH I had to do,” boasted Lyons, “was 
to touch a button and the whole thing was 
set off electrically. They even made a light 
steel sliding plate that fastened along my 
chest and stomach, so I could be dragged 
along the ground without injury." 

“Unexpected quirks in the disposition of 
animals are the most dangerous elements 
in our calling,” lone Reed says. “Nobody 
ever knows exactly what an animal is go- 
ing to do. And that goes for the meekest 
Id saddle horse in Hollywood. The time 
a trained lion turned on me, ripped my 
leather coat, nipped me and then pulled 
me doT^m with him, I faced no worse pos- 
sibilities than when my gentle little pinto 
suddenly went cold -jawed and started to 
smash me against some big rocks. In the 
first case, the trainer reached us before the 
lioji .started chewing. In the other, w^hen 
my pinto was headed, apparently crazy, 
ySU’aight for two enormous boulders, noth’* 
but good luck saved me. Just as he 
-reached the rocks he wheeled, whirling 
me frt>ni the saddle. Somehow, T was able 
k to ward myself off the rock and bounce 
K back in the saddle again. 

J “But If you want a really interesting 
*■ £tory, ask Cliff about the haircut he got 
be buildogged the steer." 

' that,” Cliff grinned. “Because it 

was done on a stage, the steer was pretty 
wild and we didn’t have much room to 
prance about. So when 1 threw him, I 
found myself on the ground in front of 
him, w'ith the side of the arena about four 
inches behind me. He was down, but I 
didn^t have room to twist him off his knees* 
Also I didn’t have room to jump back. 

“I called to the men on the stage to take 
him when I let go. But \vhen I released 
his horns he began hooking. Bo I flattened 
out, trying to burrow into the dirt on the 
floor. Then I saw the steer tvist do’wn and 
whisk a piece of paper off the floor. He 
could certainly use those horns. 

“I flattened closer to the floor and closed 
my eyes as I saw his head twist again. I 
felt a little sting on my ear and something 
brush my hair. How long I lay there, with 
him over me, I don't know. But finally 
they got him away. A bit of skin was taken 
off my ear and a rough path was cut 
through my hair above the ear. The hair 
wasn’t pulled out, it was cut — ragged and 
uneven, hut cut.” 
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OFFER TO YOUNG MEN 



Who Hanker to Smoke a Pipe 










^y-RUBBED 



HAND 

$£ltCTED 

BRIAR 



YBUR OWN signature: engraved here 



MEN: Complete smokinfT pleasure comes only 
from smoking fine tobacco, and starting under 
ideal conditions. Through this unusual offer we 
are introducing to you pipe smoking at its best! 

I- 

Here^s Our Offer 

Firit: Trial Packets of each of the three styles of 
world-famous Edgeworth, wrapped in heavy, 
foil. Edgeworth, famous for more than 35 years, 
has always contained only the finest tobacco 
leaf on the market. We know that you cannot 
make good tobacco from, cheap tobacco leaf 
any more than you can get the pleasure of 
choicest porterhouse steak for a rump steak 
price. We gladly pay premium prices to giv? 
you a finer smoke ^ This costly leaf is then 



mariufactured to tlie high Edgeworth standard 
— better tobacco, made to smoke cooler, means 
no tongue bite and permits you to enjoy 
fully its enhanced Savor, greater mildness and 
richer aroma. 

Secanil; A handsome Signaiute Pipe (mo«/e 
hy Linktnan) that has been mechanically pre- 
smoked (already ‘‘Broken In") with genuine 
Edgeworth. It^s sweet and gentle from the 
start. Then to give you an added interest in 
-^this pipe, we engrave your own persona/ 
sj^na^Lire in gold color on the stem. No pipe 
so personal. 

Edg«WDiih always ^ar/iAG a wriften gaaranf^B af 
^altsfaElien, or monOy refunded. Edgeworth if on 
snLfl everywhere in convenient packet tins of 1 5 fi. 



EOCEUIORTH TOBHUO 

TO OET YOUR EDGEWORTH SAMPLER KIT— JUST MAIL COUPOM WITH Jl.DO 
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Mtst hall for entirtrd ot Cflnft Cixard station. 

Offtt!«rt hatie m*s9 reont 



EASIEST POLISH yon*ve ei^er used! That''s 
Du Font's newly improved No* 7 Duco Polish* 
If^^s less work now for you to remove dull 
Traffic Film from your car finish - * * restore the 
original lustre and beauty * * , and make the car 
finish look years younger* No. 7 Polish js fintr— 
for all car finishes* Try it on your car today! - 



Some time ago, planes were sent up along 
the coast on a survey of wild owl lifo. 
When not engaged in actual flying, the 
^ airbase maintains a constant bum of ac- 



SAMPLE FOR YOU. S*^nd for and grt a sample 

can of No. TI>uco Polish* enougK forfondtra and hood. 
<Offer good in U. S. only.) Wfj« Du Pont, Dept. PM-6 
Wilmington, Delaware. 
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message blocks which are dropped to ves- 
sels not radio equipped and thus cannot be 
warned in the routine manner. 

Even bird counting comes within the 
province of the Coast Guard airplane.^. 







And herd's the new eosy 




way to wax your carl 

Use the new DuPont Speedy Was 
(liquid). It cleam as it 
waxes. Does the 



ifihalfthc lime. Try 



s wii) 



Surtfrcfitr of on owaj^ (a flhort 

lit buoy Coosr Guard 

tivity. Rescue drills, gunnery, first aid and 
Are -fighting training are some of the things 
interspersed with the normal routine du- 
ties incident to operation of such a large 
station, 



CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine, 
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Yotir dream realized— a whole toolahop that weighs only 
40 pounds and can be set up wherever there is an electric 
outlet, Requires only 3 sq, ft, space on table or bench. 
Grinds, drills, polishes, engraves, sharpens, car\^es, routs, 
cleans, sands, cuts, saws, etc. You can make just about 

everything with it, Ko shafting, 
belts or pulleys. All set up and 
^ ready to go! 



ACTUALLY. . . 

\i MAcitiNlLlMJ 



DE LUXE HANDEE 



Here thujf aTe—tli6 t0pl^ and accea* 

iorivit fii0t iftfU to ttitn otit countlvis 

projuets — ’ 

Handle Wturkahop, C Aft 

Delivert-d 



Th >1 of IDCU PmUeI, 

atiiuKtHicH. ciicim powerfu.! 
IvoL for Its iFDi!' and 

V<Letit. If DZ. T'Ei*5 200 

dEffrrrtil uccessorlej. In' 
ftaiuly lntorc3iang{!AblB In 
raa? tv o r k 3 It R 
r h iL c t flSriill 
DollTtrc-d ifrltlJ ft 
ApcolliArii'l, /-*g. 



Connpkte wHh De Luji'c Moduli 
Ua J i V ered..., 



ACCESSORIES 



L^THt— TMfni work B" hc- 
kwijf'A wjlEvri, facE' tkitr> 
i" itHamFtEr. 

DRILL PRESS — ScnilitiyE typ«, 
□OEX vzrif wqfrh, 

ROU T Ell'S— Boiti Surface and 
Tabic typc', 

CARVER— H>«h SpPb' 

dlfl 

Gttf NDEtt— Sb^Ed Spih' 
dlf Typc-i. Mi-gh Sp^mnI 
ScrtacE Dpindcr^ 
POL^SHER-HighS^^d SF^iO' 
d1« Trp«. 

s ANDES— n-Kar Type, ViritFi 
«djufit<tbii< Uhiv- 
tPlNDLE ZANDER- 
'S AW— Circular with nti'lFr 
and rip Icncci Cuts any 
Ir4in ASV tpi 

SHAPER TABLE- 



2 '' CErcuipr &aikr meuAt^d. 
Z" Sanding DIk 

Mrth e «4p-A unding 
dif«fi, 

^'Chi-CAUCi'' Mducted Whircl 
for Spindle Qrinder, 

‘Sanifing Drum, 
witii extra bands. 
BhApind CuttOr. 

Turning Toals- 

L»th« S^rrw Crnbfrr Inr 
fACP Idrrting, 

Lftthe Oriyjng Crnipr. 

14'' Drtll. 



ULTRA 
DELUXE SET 



Alt u1ir;i lie luxe n«nr|:«e 
U'Uit Efi wnuft [HRjulsr ite- 
Ct:^S0rlr!t. lilClUSEd |n £L{2«1 DDT' 

ryEnc raao. A grcit wlLti hiHnc- 

cfuilm «nLl mcctiftnEcs. di- 

ilVitiiti. 



E^pccIflEly dtniunMl for^ uae V'ith &ny De Luxe 
HsiPdoCr Three strong fixturesj Sh^lpc^ inokea 20 
dUferent mijldirijr cuts. T&ol Holder serves as. 
hiirh speed siJindle carver (if polisher^ Router 
inlaye^ vcctis, routH. Accuruldli'- mnehined and 
Itunshcd, Coniiilcle 512,S0, Delivered. 



MarJc s.TirtP lit eh 
RidflcliiraB UB tho 
Or Uuie. 13,(KK|i 
rp.m. We] phi j I 
IHMinil. 410.75 Oc- 

llvcrvii. ft'Uh 3 ac- 

CB3 3Ciri(>3. 



CHICAGO WHEEL & WIFG. CO. 

uoi w. |Wonro« St. D«pt, Q Chic^EV* HI 



HANDEE PROJECTBOOK 



0 Send C^'dil'O;; Q Ultra dc Liaxu' .SH. □ .Si^nd C, C>.. D. 

□ I>e Last TiJiiKirp p Ri^ulcf-SRarH^r arc □ Pmjn« Booh 

D lla-ndPL' Wdr]c.is1iu]? □ £lzuiddn] flandLH^ 



CohtiiiH fiisy cibirUti,; for ifiakEna' 

in^ny Lmn«uiL] and EnfcrcsiLim ihEnsB. 

GH* A DEMONSTRATION 

pf 3i>i' ncmrt«« OuUll At llafnlH'^re. Topi 
or DrffL, Siorw. or Id ub BEnd on 
lO'Dnj-a Mwiey-ltaclt TiittU CalilOff Ff'M. 



Tfsin-B 



AdlircBa 



WORKSHOP 
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The Secrets of Speed 
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There are also projects to re-design stock 
aulomobile racing engines into lighter and 
more povverful motors of about 438 cubic 
inches and turning up to 6,000 revolutions 
per ininute. There has been talk^ too, of a 
tremendous power plant to consist of two 
1, 500-horsepower^ twin-roiv radials, one 
mounted behind the other^ with the rear 
unit geared through the front unit to turn 
two blades of a double propeller* In this 
case the large frontal area of the radial 
ought to he more than compensated for by 
the power the combination would develop. 

Eventually,, years from now, someone is 
going to set a speed record that no one can 
ever beat with the present type of aii’plane. 
Man has always flown at about half the 
velocity of the average revolver bullet and 
has his eyes set on an ultimate speed of 
close to 750 miles per hour, the speed of 
sound. He will never attain that in a 
winged propeller-driven airplane, of 
course, for the limiting factor is really the 
velocity of the air moving around the 
plane, and the velocity of air over the top 
of the wing is always greater than the for- 
ward speed of the plane, Tliere is a great 
falling off in efficiency of airfoil shapes 
above 500 miles per hour, as has been 
learned by turning propeller blades at such 
speeds. 

Designing a race plane is primarily a 
matter of building the plane around the 
best engine available. One way to get 
speed is to make the wing as thin as possi- 
ble but structural considerations prevent 
this from being carried to an extreme. In 
any event the wing tips are thinned down 
considerably because there is less need for 
great strength at the ends* 

Another way to get additional speed is 
to cut down on the size of the wing al- 
though this makes the plane sloppy on the 
turns. A wing loading of twenty-five 
pounds per square foot is about right for 
planes competing in closed-course races. 
Heavier wing loading will make the plane 
faster in straightaway flight but it will 
mush badly and lose speed on the turns* 
Sometimes during an air race you will see 
one fast plane catch up with a competitor 
on each straight leg and then drop back as 
the other plane makes a tighter and faster 
turn. 



One of the biggest problems in de.signing 
a fast plane is to find room inside for all 
the gear and tanks that must be carried* 
The fuselage is bai'ely wide enough to ac- 
commodate the pilot and is just high 
enough to allow the pilot to hide behind 
the engine and still see out. One reason 
why a low wing is favored for race planes 
is that it offers a convenient place for re- 
tracting the wheels. 

In the old days w'ben biplanes were 
raced it was customary to “tune” a ship by 
adjusting its rigging before each race but 
now a plane has to be tuned before it is 
built* Getting the proper balance is a del- 
icate and extremely important job. Vari- 
able loads such as the fuel supply are 
placed close to the center of gravity. The 
oil lank is a handy weight because it can 
be placed nearly anywhere inside the 
fuselage to help stabilize the balance. Only 
a small amount of oil is used during a race. 

The whole idea in balancing is to get 
the plajie to fly a straight level course with 
the hands off the controls. That is difficult 
and the average race plane “hunts” up and 
down, forcing the pilot to rnake slight cor- 
rections with the controls. That cuts dowm 
top speed because the drag is increased 
when a control surface is moved into the 
wind. 

In the same way that automobile racing 
has been a proving ground for the motor- 
car industry* airplane racing has contrib- 
uted many things to make modern planes 
safer and more efficient. Retractable land- 
ing gear and landing flaps are good exam- 
ples, Investigation of aileron flutter result- 
ed partly from the troubles racing pilots 
were having. Much of the streamlining of 
today^s airplanes can be traced directly to 
the race course. The cantilever low- wing 
monoplane shape and the use of wing fillets 
were partly developed by racing. Motor 
troubles peculiar to aviatioUt such as cool- 
ing problems, have also been whipped in 
part because of the resourcefulness of the 
fast- flying pilots* 



Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope* 
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that bniEs' 3W4i)‘ r»n 
■warm days J-(nl uniirfJICfP^'d 

for nt.^Kt cold wave. 



Loss of ractiiiTOf soHutfon tauiiL-s 
fre^u'riji, sed|m ciroulacitm^ 7 hjs in 
turn causes os cflicittjnp whifh 
ousts aiuturtsts mi Jj. ions uvotv yt"ar. 



YEAR AFTER YEAR, nifjre and 
tfjorv **Pres^oue" /itjiJ- freeze 
beeti maile aitJ sfilJ, yet fiemami 
Zjrf.s outfftti proiiffethtt. This 
wititer^^ ii't ex^pH i there ^^’/// he 
etieti4gh jfj/r ereryofie^ for eariy 
in the yeeir trerm udo/ia nete pro- 
diictfon fticUHiei uent into fail- 
time operLftif/n. Still t to he sure* 
^et yOar^ fi lffJ.Tt / 



Cioi; out of the "'Vi'orry Class" tins 
wintvrp <)[iLL> you put i tt ''PrL'>- 
t[]ne" iint i-frtcJJe, tlki-re's N'O ^rOtlE 
c.vFssjxct! 



EVEREADY 

T njt C e ‘ M A. R Kfl 

PRESTONE 



The Words "'Prestone ' ard 
tivtready" lyc trade -marks uf 
N^atkonal Carhrm C0.4 Inc, 



COSTS MORE BY THE GALLON LESS BY THE WINTER 



ftjpFfrfjfli fif rttf'-FTf ierrH -jifctTflc ujcn^icm 



4 
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MEN WHO KNOW TOOLS 

SELECT 



popular mechanics advertising section 

7 

Slippery Roast ' Nailed” to Plate 
byR 



Varf - speed 
D’lrect Drive 



JIG SAW 



rinptrEip Con- 
tru| Ciii Eftb-tauL 
Speed Cbinge 
WLibaai 9tap' 
piDj iTIUEOr. 



Atrtfing pltttft by 
means of suction CVpS 

Here’s relief for the head of the house 



li"[jiv Bla-Jt Tcnr«f«irr eo 
-«uic ifibrAl[nnti;:i'< apcrjtiutl ni 
JilIcrtfiE life* d bljilci wbilf 
[ajcbuie [)• running-. 



Pqiri [ I te 
Support S*t»rc 
bCsJc luJJ^ bUp- 
pEirtCiJ in iJlf 

pDfitioDE ol 
ifjEVil. Mu wob- 
bJe, no vLbriEJoci. 






Other features of this advanced Jig Saw include 
removable atm^ heavy cast iron table that tiltii 
fully adjustable blade roller guide, no belts or 
pulleys. No. MJ917 — 24-in. Jig Saw iodudicig 
Vari-Speed Motor — $4&.:90. Other Driver Jig 

Saws from $13.45 up. 




DRIVER B737 

a'' SENCH SAW 
527.95 LESS MOTOR. 

Number OME (Ciol Itif anf work 
sbopr Makfi- full CUT, ThHc 

site: WEjb eitEU^Wcit, 

iji*. Plcfiif of fiwiri ID fruDE of 
S4W rullf hall EK^ring 






1939 DRIVER TOOL CATALOG □tw And com' 

pkte line of Iknch Siws. Band Saws^ Ji^ Savri, Larhc^, nrtll Prsi'se^, Joinuri, 
burfjccriT CrioLi^ aud FLcAibk iKArljr tcadjf. Coupon W 

ntc^lvc Copy 31 sooD 31 ii ii od eIie pre-M. 



WALEER-TUHMER CO., hu:. 
lilA-Spucb Avc., PljJpbf'lJ, bt. J. 

Send tnpy of DRIVER TOOL CacaJog: t; soon at. je i\ ready. 



1 

\ 

r 



when he tries to carve a slippery roast or 
fowl without sloshing il from platter to 
tablecloth. Stainless steel pins^ sold m sets 
of fouTj are offered as the soIutlonK The 
moat is impaled on the upturned pins and 
rubber .suction cups anchor them firraly to 

plane Engine Cooled by Water 




Using water 

boiling point, a new Briti sh airplane 
is fitted wnth a novel cooling 



u id -cooled engines generally use either a 
high-boiling liquid, such eis ethylene glycol 
or plain water. The latter bods at too low 
a temperature and the former has corro- 
sive effects on Joints in the cooling system, 
besides necessitating the carrying of extra 



I - . , . , ] ntere-ited in Toot^ Iejt 

BuiiaeM;. .Home Woffcsbup. School 



I 

I 

J 






^airplanes have leaned toward air cooling in 
recent years^ but a shift toward liquid 
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Power Applicator Coats Pipe 
With Cement as It Moves 



Pipe^ciratinf mairhine traveling atung the Itnet 
oppt^ing cement /nat^rca^ 



For protection of new or old piping, a 
machine invented recently coats the pipe 
with cement or plastic materiaL Powurc15 - 
by a gasoline engine, the machine moves ■' 
along the piping as the coating is applied, . 
It can be used to apply coating while ll^ 
pipe is on the ground or in a ditch. 



Vacuum Cleaner for Typew^riter 
Also Serves as Blower 



Designed to blow away the dirt or in- 
hale it, a double-acting vacuum cleaner 
for office appliances has a long nozzle to 
reach into inaccessible places m typewrit- 
ers, addressographs, dictating and adding 
machines, and it is quickly adjusted to act 
as a blower or a suction cleaner, The vac- 
uum head is specially designed to remove 
wax particles from dictating machines. 



Cleoning the typeuu^ite*^ hy d/tvice that sucks 
er-htnws aiHfry the dust 















FREE 



ttOMiSOhoid Inventory Booklet 



Youft fire insurance policy states that 
if there a fire on your premises you 
"sl^U furnisli a complete inventory 
of the destroyed, damaged and un- 
damaged property/' 

Has it occurred to you Ko^v diffi- 
cult it would be to prepare such a 
list ajhr a fire? Many items would 
undoubtccUy be forgotten until after 
your claim was paid and you signed 
a release 1 

Make this listing hejore the fira 
occurs^ And since you don^t tnow 
how soon it will come, do it as soon 
as possible* 

To make it easy for you* wc offer 
you a special booklet for listing your 
possessioi^s. It poiirlsout items most 



frequently overlooked. Write for 
yours now, 

THE AMERICAN 
INSURANCE 
GROUP 

NEWARK, NEW JERSEY 



Ttik Amehxcan iKseRA^ce CRoer 
Is WA:!ihinsii>il St., 2S11] 

Nfwiirk. N. J. 

Without charge or oUi^Ailon, 
plL-n.!;!: mu your llouiiehioLd 

Inventory BooLLt. 







Ci'ttf 


State 
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Ether Jumpers Never Sleep 









^fi{;hp?«on Cf 
BlackDiomond 
Mill Fii:^ — for 
«aw Bharprnina 
Hid aJl- around 
Enufiing^ 



NiaHOLSORB^ 

BOOK 

Tells How To Do All These 
Jobs And Many More ! . . . 

No wonder that file usera everywhere 
fire writing for this hoot — and receiv- 
ing it with eager interest! Beginners 
and veterans alike are finding para- 
graph after paragraph of valuable hints 
on how to use dies in this book^s 28 
pages! Its scores of photographs make 
instructions easy to understand and 
follow. The popular file types shown 
and described are of real help in choos« 
ing and buying files^ 

Whether youVa a repair man, farmer, 
home craftsman^ carpenter} or only an 
occasional file useC} you should have 
this book. It will help you, not only in 
keeping your saws end tools sharp, but 
also in heavy filing, precision filing, 
wood working, and all the scores of 
other jobs where Nicholson and Black 
Diamond Files and Hasps prove them- 
selves invaluable every day. Write 
today for your copy. It^a free, without 
obligation. Nicholson File Company, 
22 Acorn St., Providence, R, L, U, S. A. 
Canadian Plant, Port Hope, Ontario. 



NICHOLSON FILES 

A FILE FOR EVERY PURPOSE 



in 1,20[) years. The complete program was 
to last only fifteen minutes and yet we 
sent this expedition to the only point in 
the 5,000 -mile path of the eclipse from 
which satisfactory observations eould be 
made, knowing in advance that if the day 
should prove cloudy there might be noth- 
ing to put on the air,” 

In recent months there have been sig- 
nificant developments in ether jumping 
which students of world affairs as well as 
radio engineers and scientists believe soon 
may prove important in influencing the 
course of history. One was the formation 
of the International Broadcasting Union 
for the exchange of foreign programs 
throughout the world. All the great broad- 
casting systems of the globe were fused 
i nto a single universal network at the start 
for a program from Buenos Aires by the 
Associacion de Broadcasters Argentines. 

**There is every indication that music 
programs: such as this will become exceed- 
ingly popular with the ether jumpers, for 
music is a universal language^ which needs 
no translating.” Mr. Royal explained. *ll 
may well mark the beginning of a new era 
in which the radio engineer, the scientist 
and the musician have combined to pro- 
mote international understanding of the 
various national cultures. To this end the 
principal broadcasting companies of each 
nation combine to present a program of 
music typical of their land, with radio sys- 
tems of other nations throughout the world 
relaying the program to their respective 
peoples," 

Another significant development is that 
of the powerful mobile station which at- 
tracted the attention of the ether jumpers 
in March, 1837, when radio listeners on 
the short-wave band at 4 p.m. were amazed 
to hear an anonymous foreign station come 
in as strongly as the most powerful local 
station. 

“Here speaks an illegal broadcasting sta- 
tion in Germany of the German Commu- 
nist Party" the announcer told the ether 
jumpers in Eng]i,sh, "We will broadcast 
again tomorrow night punctually at ten 
despite the German Secret Police and if 
this station should be traced and ourselves 
captured, all aj~rangemeri,ts have been made 
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for a broadcast to be made ’from another 
litation/* 

Despite efloiTs of German radio engi- 
neers to discover the source of this power- 
ful station by means of directional finders, 
a method which generally can trace a 
transmitting radio station^ they failed in 
this instance^ As a result they concluded 
the programs were being broadcast from a 
fast -moving truck equipped with a pow- 
erful transmitter and telescoping antenna. 
The only way to interrupt its activities was 
to the air with a program sent out 

on the same wave length. This illustrates 
dramatically how the ether jumper today 
may get messages from distant points in 
spite of many obstacles. 

During the same v/eek another cxamplt: 
of this soii. surprLsed the ether jumpers 
when, as the Spanish rebel army was ham- 
mering at the very gates of Madrid and 
Iheir planes w^ere dropping bombs on the 
besieged city, the Loyalist station broadcast 
a message to America on a wave length of 
9.4 megacycles, also coming in strongly. 

*This is EAQ, No. 2” the announcer said, 
hello, English-speaking friends and 
listeners everywhere* Take a walk wdth 
us along the deserted streets of Madrid. 
Hear the dreadful hum of an approaching 
enemy plane. Listen. The bomb is ex-^ 
ploding." 

So the eye-witness description of an ac- 
tual air raid was broadcast and ether 
jumpers heard the bomb actually explode. 
This w'as made possible not only by the 
most modern broadcasting apparatus but 
also by a new directional microphone 
which picks up sounds in a certain direc- 
tion and excludes them from other Amer- 
ican radio engineers pointed out. 

All of these important happenings in in- 
ternational broadcasting have proved that 
while ether jumping is still in its infancy^ 
and one of the newest of sciences, it is 
making tremendous strides forward. “It is 
already a factor in wmvld affairs today,” 
Mr. Royal points out, “and tomorrow^ its 
far reaching effects may be well nigh in^ 
calculable.” 



C Popular Mechanics Magazine can fuimish 
the name and addicss of the maker of^ or 
dealer in* any article described in its pages* 
If you wnsh this information^ w^rite to the 
Bureau of In format ion, inclosing a stamped, 
self-addressed envelope. 



HEAR 

CLEaRLT 



. . .with new Aid by 
Bell Telephone makers! 




NEW 



Western Electric 

HEARING AID 

Qrfho-fechnic Modef 



T^E^^LOPEB by Bril Telejilmue Laborutorips — 
^ Emilt on NEW PltlXCIPLES in heuriiig i*ia dc- 
bjgii — tbj8 now AiiJiplmne you to 
//ear tleurly in group rmiversatlna; Widen yoitr 
hearing fireJe — nt tliriitrca, coucerifl* <Mc*; lirttr in 
fiiiy position — iio^Vui-ofT'’ tvlii'u you IlciIovvil:; Enjoy 
natfirttl tone wilh ttir or bun e condiicti^mt fieiinfe 
rip^»rtSe^|i+iUtriC9 lust much long^er, in Bpitc of 
t'^rratly iiirrt'aBeil BoumI iiiLciibiity, 

Your dealer vill aeiScnibie llie new Aiidipbmie lo 
meet your exact neefla as ihoivu by ecienttflc Auili- 
ojju;tric testB. Try it! 

I — — ( 

j GR AT a A n n Lccrn* rc c™j Ur rtj ri,. ., New v„rfc. . * 

■ Fir,.. iH'nrI il.'EaLlfl on X^w Audilih.ine . 

|. lo^ltnk Bn4 naiTvr lii: nr-4ir,^i^t 4 .-iiU'-f* F.M-.IH J 

j -Vrlftti' I 

j AiltfmM -- J 

I CFlJf * Slate i 
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DO YOU 



WANT a hew bucjti«s3 
profctejoa of your ohh^, 
with ali the (.TSfle you can 
attend to? 'Hien betihoie 
m tcMii eocrectl'Oriiift, anJ 
in 4 WiWlta Barn bi« income in hoTvicc not rnedifAi 

nor ohironody'— oai 3 /^ ternti for hom 4 trainina. bo further rupitnl 
needed, no licCHodB to buy, no a^tenoy. Eitablianed 1SQ4. Addftn 

Stepheiuon Laboratoryfi BaoLBay^Boaton, Mass* 
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Keeping Zoo Animals Happy 

jContijnued from page 703 ^ 

ers consume 600 pounds of meat and 400 
pounds of fish every day. One hundred 
and sevGiiity tons of hay and 100 tons of al- 
falfa per year supplement the grains fed to 
some of the others. Ninety pounds of stale 
bread are on the daily bill of fare and 
every available kind of vegetable and fruitj 
strictly fresh ^ is also served. Red meat is 
not enough to keep lions and tigers in con- 
dition and they are supplied with livei% 
kidney, and similar meat as well. Chick* 
ens and rabbits and other small animals 
that are killed for feeding snakes and owls 
are fed whole since fur, bones, and feath- 
ers are an important part of the natural 
diet of these animals. Once a week the 
tigers and other “cats” are fasted for twen- 
ty-four hours in imitation of the occa- 




Polar btar grotto, ufrfA 0n« bear enjoying 
<T in the largt potfl 



sional fast that they experience in the 
wilds when hunting is poor. 

Even the way animals are fed Is as im- 
portant as providing the right food. Some 
monkeys wonT eat fruit unless they can 
peel it themselves while other monkeys 
have to have their fruit cut open for them. 
Lions and tigers want their meat in great 
chunks and a dark private place to which 
they can retire to gnaw at their food. Some 
birds like to scratch for their food, others 
want it on the trunks of trees, while still 
others sulk and starve themselves unless 
they can obtain their meals on the high 
swinging top branches of trees. 

Another part of the job of keeping ani- 
mals happy is to provide them wdlh some- 
thing to do. All of the monkeys except the 
gorillas arc mechanically minded and like 
< Cohtiitucd: pa^« 132A> 
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&CALE 

G4.UCE 



! L««4ni4ti 14 7 . 5 

Pun. Cirj , . S.IO 

frfitfhtCirft. 9.0C> 



I 'I'l ri'f'l , fr-iili' 4j I'P'Uru It* m M'l^ ><irH!L^9t 

iLut icp'-jLir ai'i'it^iii.-y, HtUTil^'' i'UPi»lriP'l Um. ^^Lutbritiiih^.^'iJit. All 

Uii^citiiM li ''rmi-ln' ' umloi prui-i-r. l.nifJiJiniJtir, UriTi'''' ; Pul bi i u 1 1 . 
tliLfiiiaicr an<l Hay Ti^aolt. ^:;l" : Tim; liiif ;]ii!l ll□^ln:"l, 1;!" J TalitiK 
HP-i". K Lis B&SEEnhl^nl wUIkkeI ih'llliujf or 

niai'LiijiLnir. .‘^elmL Jlt tiiPiup iiMJay fur CiiJl iuroinid 
LLml. 

C0NGfVE5£ TOOL & DIE CO. 

^02i Lumpklin Av*.. Dotroft. Mich. 



FREE 

FOLOER 



NOW ONLY ^ REAL ENGINE VALUE 

I.Jvnr flELQ V'lSizille- 

[n[il.1 JllLV"' risjJ 111 \rW 

y-uiir -rJiij FK'iL" tii b(3>’ I'?- A r ■ 

I;;' |'(ir ?r»LH:. .M > -i ihin'ly 

pJnLir \Tiirh I’toL [►[iIm!, I't'., ^^^■||l| 

'^ 1 . — >]|iti|>i-l PuJliM^r 

1 1:3 lire i-.ii;-'' iluy, C'-F.Ji iK iif', 

DEALERS WRITE. 

A screwdriver ii Ihe nrtly l4a| needed. 

Average assembly Umc iO minutes^ 

GHQ MOTORS, BS*g Eait 149 St., Neyw YorL, N. Y. 




™sa? 



BUILDEItS ■ BVYERS > OWjXERt 



j^nu ZSc jinf trips £ 3 ig uoijt Tiyrtay 

■•I tiifIFiI Belli lif-jll;,’ iEif| J ! ■;. i Tr.iiii^ P j- 

‘ i I L'’.^ I' .l 'r*-' t i A , - i-r. ! ii:.r ■ I 

I'.rLi . t Kgiii-pr'ifiri lP J: i-r ** J--- - •■ l.-iLUj [■■ -i / ■. 

Ir. t Kit .| nrK S:!'.- . i.. - |i: , - . r : -.-ire. j| ^ 




TRAILS pr SUPPL 7 Cd. 



bai 



WAUSAU, WJS. 






I Mi; 



BUILD IT YOUBSELf= 



jFzm Dandy Ctthiti Charier 

TIid Tpo.il er Lhit lui tfiuif- Ctaifavl Hooptit 

Khjy to t'UJid m nay pi^o mvth T\^y iUi:FSkiivi| PI;Ln>i maa 
L^ELuILP — VriM tL.liC. Kldr^. -dill 1.4 r hpfcl L^iV Kt 

JJM DANDY iok IZS-A WAUSAU, WI5. 



ARC WELDER 

Far Meht or htovif work DODGE 

7^-200 ui;i[pEl 3.1c btLiPCJ^ ewa- generator 

Tileto pliuift fiJid TTaluaPki- i’alalcJFiu0 llMLiiJ filltt 

n'leelrlriLl Itcirut. Ovfr Ulli ariier Sonera ror clNiiiteb. 

LEJAY nUFG.e 347 Lejay Side. 

MlnneopdlJi IWfnrt. 






Ti- PbuPjfiBr'lsi yaqr tiWfyT Dt y™ w*at e 
^r-iFLiyhlr re.p.Y buaLa^'M bP lidm.T FHQTO 

tHLAnStHUtO lut n:.u,>.ir b,rf 
Tii«ir ™t io I'lcli LbiJ |r«. Tb* ldr"l Khvlo 
Enhrfvf !■ AUf OII4.TIC. tip e.pt'pirnne ze- 

quirfA. Abut CQPICS hjip pitt^re. 1S.14 CDM- 

bLSTC. Ii(lirer4lii( qizziIlH PREL 

IDtkt 4 h 122 Ent Hill bfHBU ■•* Tertl CTl 7 




ANY 

SIZE 



MAKE COLOR GLAZED 
CONCRETE PRODUCTS 



MAKR CtslDT'-IrljLaCHl rpittm-le iivLLcrL' -wLlliuUI. npi.iJiP 
»r cnKtay IruiLfi. I.'xe i:i(L|y i:ai3r[, rriLU'iU. P!p[;'ji[P 
nui<ii|r jjH.il, UleH. wjiUh. k MjirHiii.j|LL.*, eu-. 

^FIEN l[iiiJyl3 U nLi' fnr FiTEE piri]iSr|Ktaii.'. ctL'I.uiLb ul 
iriia iLievr pcMjpify.m^ikin^ LiV^hJIveSi, 

NATIONAL POrTERtES COMPANY 

RoOrn 4. 11 . W. 2-Blh it.. Mi n nj;a DO I ii,. Minn. 



BURN YOUR NAME ON TOOkjE 



ARKOCRAF 

FrtOTCCT YOURtDOLS FROM THEFT 

^eJed q-ilfa (.Udiflriif pQ^ ji4be w djjifik mt e |:4 
biiciiE tn^l* PTld innjTiniEHy, ue- bziT 

iiui|.»L| I>ik4 wrltliit iMi in.LH |- wifib j>'n iir p^rlq'l^. 

CbmpAat* Outm S3.&D — Fiapild Annlm 

JnEArFHdnf illmErubtit Eirdulaj HVtU lAdev. 

Arpriti. wanted. 

AniaCMF FEM CO.. 3»2tS.E. 91., Nrllaid. fin. 




<?w.kJESSD 












To STOP LEAKS of water, 

steam^ $as or oil from 

PIPES, BOILERS, TANKS 



SMOOTII^ON MFG. CO.. [>ept. 3?. 

574 Comm uni pa. w Ave^. Jernpy C-Hy, N. J. 
f^lcriSL- :u-]iil ttie feed Smddtb-On Hi^pu^r DiKrk. 

N^aiue - r . , . . I _ . . . . 

A[!drii'aFi . . . . . , 

Il-iS. . - . , , , . . , , 



QIMOOTH-ON No. I judi- 

\v applit'd iit iTiLcks, 
pipe threiids 
and flanges j seals steam , 
WEitcr, gasj oil^ or smoke leaks 
(piifkly and pen maneiUly. 

lIouKplioJders find liuiidredf^ of 
uspSj sLudi as riKikinr^ stripped 
seiew bfiil atul nut tiirondii hold, 
pjoEse books, ioekst 
Idiij^LS, butb room fixtuiTs, han- 
dles, j:.‘a,sterHp n 14.11 idin^ leaky mite, 
puns, stove ovensj ek\ Kxedlent 
for stopping lenks jn uuto riuUur- 
tors, criiekeii water jiickets, leaky 
in gfm tanks, tiniitcning 
\mh efip.^> rvbuust pipe and 
neuter eon iicet toil kuiip and fite 
bjaie^i, etc, A !^mootb-Oii repair 
UoIlIh jtn any metal an^f 
pi'oof ii^iiiniat preii^^iire. heat 
viijjution. 

Kef^p i^tnootb-tin 
low the diir^etions 
I'Apiinsinii of the nSmootb-t.)n 
liui'doniny; will ilo tlic rest. 'I*lie 
S ni o o t h O n 
Ib-Muklct ahowa 
n'paira that any 
home owner ran 
make witli big 
savings, and 
u'Lth perfect 
results. 



Keturii the 
coupon for 
tbb booklet, 
a n (1 g e t 
i^m<joth-On 
No. 1 in 7-07^,, 
I -lb, or 5-lb. 
can from any 
h a r d \\ arc 
store. 



SMOOTH-ON 



Writ* for 

FREE BOOK 





Ji— 1' 




Pif 


le Leaks 



B^iltr Leakft 



Smoko L«ak& 



Tank LcatcA 



Gae Leaks 



IrijUTl wyiiinff to nrfi’Frf rarrs HiJTtifhnijj f "o jjij/a r jTffrJjtpffV* 








132A 



. . . when 
a Barbasol 



You 'VC tchJ liun- 

rtn:^is ttf cri‘am ads^ 

and munt of them in ritn^n hy 
exjKTls, Lilt one ihat^e 

ju«t plain talk. 

The lrut]i is. vmi can slmvc 

■■ 

tllR wltii^klTiii off Vh itil ^uy 

Imt you want more 
tlwin thal. Y'^oii want a better 
sba^ e « « . a ^mooilier, softer skin ... a 
Barbaaol Faee. 

Bein^ a fliiprrior cream, Barbasol «K-ers 
a quicker, sweeli'c, cleaner shave. And 
then, iH'cause it eoiiiain!^ Certain lienelii'ial 
oils.it (tie skin ami leavi's it smmilli 

as a liaby’s* 

(Compare this Ui i>ld^fas(ui>ued riu'tlKMlK 
that leave the sktit lifjtit and dry^ an easy 
mark for wind ami wld to chafe and 

V\ ljy not try Barbasol and see Imw riuicli 
yoiin{;i-f ami m<>re attractive you look. Get 
yimrsidf a Barliawl Face. 

Tlie lar^jc tube it} 25^; the giant tnik", 
SOtt; the family^ size jar, Wonderful 

value at all drug stores. Try Barba^l 
Blades, too. Five for fifteen cjfiUs. 



Far Modam Shaving 
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(Continu&d from pa^e 13DAy 

to have balls^ old tires, chains, and bolls 
that they can take apart or play with. The 
gorillas prefer ropes swinging from the top 
of the cage that take the place of strong 
vines, and stumps and logs that can be 
rolled around. Gibbons and spider mon- 
keys, used to traveling on the tops of trees, 
are provided with mases of higli trapezes 
so that they can swing along in any direc- 
tion inside their large cages. Bears like 
caves for sleeping and hibernation and the 
wart hog likes a small cave that he can 
back into. 

All clawed animals like to have tree 
trunks on which they can shai-pen their 
claws and most birds prefer trunks with 
the bark still on. The cat animals, too, and 
the bears like natural trees or imitation 
concrete trees with many branches on 
which to climb. The goat tribes appreciate 
high towel’s and precipices. Tall towers 
with steep runways and with jutting cor- 
ners and ledges have been built for the 
goats and mountain sheep at the zoo and 
one of the wild mountain goats always 
bears its young at the top of one of the 
towers. The baby is able to make its way 
down to the ground a few hours after it is 
bom, a feat that w'ould be difficult for 
most humans. 

Practically all birds and animals enjoy 
the rain and the keepers have learned not 
to shut them up when show'ers begin. 
Many of tbe animals also like a daily swim 
in a pool. Even the gorillas and tigers want 
an occasional bath^ and pools are also pro- 
vided for the bears^ elephants, tapLrs, swine 
and for some of tlie reptiles that like to 
play in the water. Fresh running water is 
provided in every cage and enclosure for 
drinking purposes. The raccoons have to 
have a special small pool because they 
like to W'ash every piece of food before 
they cat it. The gorillas wash some of their 
food, such as bananas and apples, but don^t 
wash car rats, celery, or oranges. The dis- 
tinct ion seems to be that the primates wash 
only the foods having rinds that they ex- 
pect to eat. 

The trend in zoo architecture is to elim- 
inate barred cages in many cases so that 
the wild animals can be watched more 
naturally by the spectators. Monkeys and 
apes, of course, must still be kept in cages 
because they are great climbers, but at 
San Diego you can peer directly into bear 
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dens, and watch lions and tigers sun them- 
selves only a few feet away, and yet re- 
main in perfect safety. These grottoes for 
the bears and lions are walled on three 
sides and the walls arch inwardly so that 
the anlmaLs can't e:scape. The front of each 
grotto is protected by a long narrow' pit 
and in some cases a moat that is hardly 
apparent to the spectators and yet is wide 
enough to prevent the animals from leap- 
ing across- 

One of the attractions of the zoo is the 
biggest bird cage in the world, a screened 
enclosui'e so vast that it contains tree.s 
more than 100 feet tall. The cage is 122 
feet high^ 210 feet long and sixty feet wide, 
large enough to permit Jong flights by the 
eagles and other birds it contains. This 
cage has enabled the zoo for the first time 
in history to raise man-of-war birds in 
captivity, since these pirates of the tropics 
ai-e happy only when they can steal their 
food from the beaks of other birds w'hile 
they are flying in the aii, 

Healthy animals donk need hospitaliza- 
lion but when claws have to be cut \vounds 
dressed, or a broken limb placed in splints 
the animal is moved to the zoo’s modern 
animal hospital for ti eatment Every kind 
of disorder can he treated as well as re- 
pairs made to mechanical injuries. The 
hospital equipment includes X-ray facili- 
ties. opeiating tables, provisions for ad- 
mmistcring anaesthetics, and compression 
cages in w'hich animal? may he held while 
the sides are squeezed together to hold 
them motionless while wounds are being 
treated. i 

Animals and birds normally have their 
babies in the spring. This leads to compH- 
cations when new' animals from the south- 
ern hemisphere arrive. The seasons are 
opposite to ours south of the equator and 
spi’ing down there occurs w'hcn u'e aie 
having our autumn. True to the calendar, 
animals fresh from the south have their 
babies during the fall months for the first 
year or so, at the time when it is spring in 
South America, Africa, and Australia, Aft- 
er that they learn to adjust themselves to 
the new seasons and raise their families at 
the proper times. 
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the telephone is dangerous and for listen- 
ing on a regular schedule to the pack set5 
carried by individual rangers and to the 
portable sets installed on service cars and 
fire-tank trucks. By means of the pack 
and portable sets rangers in tlie field can 
make their way direct to a fire that is still 
too small for them to see, by communicat- 
ing directly with a lookout tower that has 
a better view. Radio is useful in many 




Ranger plotting lotration of forPit by measuring 
angle on phato^map 



other kinds of forest emei^gendes and a 
ranger can even summon aid if he happens 
to run out of gasoline on a forest-service 
road miles aivay in the timber. 

Getting the jump on forest fires by de- 
ciding just Tvhen and where the next one 
will break out and sending a crew to the 
spot ahead of time is one of the latest 
tricks of the Forest Service. On evei-j^ hot 
di’y morning the fire dispatcher makes a 
careful survey of conditions in his forest 
and then he is apt to issue a string of mo- 
bilization orders. In the Angeles national 
forest. Fire Dispatcher V. C. De Lapp can 
summon 1,000 men and several dozen 
pieces of equipment by phone, radio, and 
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messenger within a few minutes in this 
manner: 

**Camp three? Pull every man out of 
the eastern, area. We don’t expect any fires 
there today* But I want you to have two 
First Suppression trucks and twent^^ men 
on Barley Flats by one o’clock. Fire will 
probably break out before three if w'e don’t 
watch it. And put patrols out in Saw'pit 
Canyon and the Little Santa Anita, Ask 
the C,C,C, boys to stand by for orders. We 
may have three or four fires on our hands 
by dark,” 

How can they tell ahead of time where 
the next fire will break out? One of the 
reasons is a new' gadget called the fii’e 
stick that almost seems endowed with su- 
pernatural powers. 

The fire stick is nothing but three short 
pieces of ordinary pine wood held parallel 
by small wooden dowels. When a forest 
ranger consults this natural oracle he is 
told a great deal about the fire possibilities 
for the next few hours. No one must ever 
touch the fire stick and one end of it must 
always point toward the north. That 
sounds like voodoo magic but there is a 
sound basis for the fire stick. 

The value of the stick is that its mois- 
ture condition approximates quite closely 
the moisture condition of the natural for- 
est “fuel.” The chances of a fii'e starting 
and its rale of speed depend in part upon 
the moisture content of the forest cover. 
The fire stick is used as a standard for 
measuring this condition, 

“Each fire stick weighs exactly 100 
grams when bone dry/’ De Lapp explains, 
“Placed out in the open air^ the stick ab^- 
sorbs some moisture from the atmosphere 
and w'e weigh the stick three times a day 
on a sensitive balance to find out its per- 
centage of moisture content. If the mois- 
ture content happens to be high some 
morning we know that the trees and brush 
in the area are so saturated that a fire 
could hardly start, 

**On the other hand, if the moisture con- 
tent happens to be only three or, four per 
cent we know that tlie natural forest cover 
is likewise virtually bone dry and that if 
a fire stai'ts it will spread almost like an 
explosion. The fire stick is always pointed 
toward the north on its cradle so that it 
will receive standard radiation from the 
sun. It is never handled directly but is 
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picked up with ti.s.sue paper becau.'^e 0x1 
from the hands might. alTect its w^eight. 

“Relative humidity of the air is another 
way of determining the inflammability of 
forest cover, but atmospheric humidity 
may suddenly jump up and a correspond- 
ing rise in the moisture content of the fuel 
may he delayed from half an hour to three 
or four hourst hence the humidity isn’t 
very reliable. The fire stick never lies.” 

Predicting forest fires has been made an 
intricate but pretty accurate science by 
co--re!ating fire-stick readings, wind ve- 
locities and directions, the number of peo- 
ple krtowTi to be in different parts of the 
forest J and the color of lightning flashes. 
Ten thousand lightning flashes were stud- 
ied over a twenty-year period with the 
result that the fire fighters know that blu- 
ish white lightning is almost certain to 
start a fire while white^ yellow', and red 
lightning follow in lesser degrees of haz- 
ai'd. The color of the strike seems to be 
related to the amount of accompanying 
rain, if any, and since bluish white light- 
ning is usually “dry" it contains the great- 
est hazard. 

Forest fires donH happen unless the for- 
est is dry and a source of fire is present. 
Experienced men can judge just about 
how many fires lightning will start Ln a 
given area, based on the kind of storm that 
is rolling in, If two fii’es are expected in 
one district and if the storm covers three 
districts the rangers can be reasonably 
sure that they will have six fires on their 
hands. Statistics on the number of fires 
that stall along highways and canyon bot- 
toms as compared to the numbci' of people 
vacationing in a forest on a given day tell 
the rangers quite closely how many fires 
are apt to be caused by humans, and from 
the same stati.stica they can judge just 
which areas are the “hot spots.” That gives 
them a head start in getting to the danger- 
ous areas ahead of time and issuing spe- 
cial warnings and they have the adv^antage 
of being on the spot prepared for a hard 
fight if a fire does happen to break out. 
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Don't Pity the Poor Eskimo J t 

(Cotitlnucd from page 

and carried in a lady's purse. The Eskimos 
have had Ihem for centuries. Their rain 
parka,^ are hooded, too; they are translu- 
cent and they can be folded into a small 
package^ They are made from strips of 
walrus intestine sewed together. 

In developing the oomiak, these Eskimos 
faced the problem of designing a boat for 
hunting walrus and whales in the stormy 
waters of Bering Strait with its crushing 
ice floes and treacherous currents. Since 
whales often weigh as much as fifty tons, 
and w’alrus from 2,000 to 3,000 pounds 
each, they must be hunted by large crews. 
The boat must be capable of transporting 
eight to ten men, surviving heavy weather 
and bringing home the catch. To solve thLs 
problem^ the Eskimo had only driftwood 
and hides. 

The oomiak is dory-shaped for sea- 
worthiness,, and from tvirenty-five to forty 
feet long. The frame is of light driftwood 
spruce^ each piece carved to shape and the 
pieces lashed together wuth rawhide 
thongs. Strength is obtained by several 
single-piece longitudinal members lashed 
to the ribs. Sturdy stem and stem piece: 
are carved from driftwood stumps, making 
use of the natural curve of the stump and 
roots. These arc dovetailed to the keel. 

Over the frame a covering of wet, split 
w’olrus hide is loshed, with wet rawhide 
lacings, Three or four of these hides are 
sewn together with sinew in invisible 
stitches to form waterproof seams. As the 
skins and lacings dry they contract, 
stretching the covering to drumhead tight- 
ness. 

The flexible construction of the oomiak 
makes it extremely resilient so that it can 
absorb shocks that would crush most 
boats. Each oomiak is equipped with oars, 
paddles, mast, and sail, and usually an 
outboard motor. The oars are used for 
long pulls, should the motor fail; the pad- 
dles for fast work amid ice floes; the sail 
to take advantage of favorable wdnds. 
Caught far out at sea^ with a whale in tow, 
the crew may utilize motor, sail and oars 
simultaneously. We found no record of any 
oomiak crew at Cape Prince of Wales hav- 
ing been lost at sea. Surely this is a trib- 
ute to the oomiak as well as to the skill of 
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Aliovo Cjtur^4 show nrimary fuel cnsia llutiricatinA ml boE iaduded) 
lor □neratinii' a liltW VK ilnit tu devetou flOi Ei. J”. for ID tioura yer 
day — LiO- dairB tier Cciciatij. Cainijare Tliis n'itti qI titi tri (^ItT ^ 3^ pbt 
KWEI iHhleb amouiiu to Sif-ID.li'll p^r luoutti. Vo-u enn psN tor a 
KlfW Uait in. a few aboii wceLs out «l Actual favingit 
KTII^' VS UtiltB are itnllv ■avilii' riicncy fnr UTierik.tnn □£ air enndb 
linnin.* anni refriArraiiob eouipnichi, iiiiCEa. Enrtnri:*;*. xliuiia, unCdcrs, 
cbjiijjrriirita, EnniLpa,^ wnH-dtillina GUtfiit. coLTraolGrt' enuipmanr. 
etb. tsnw ShLICW "f 1 ['.A Ei iJt A S" fluf nnmuciifty &toiH enisdDe in ease oE 
cwLioC lMl.iricB.tlnu fuLltirc- 

^Vrlte fnr new bulletin ju»t nil the press-— racked with uhcTuI inforn la tiou , 

cnrili^^rinu clAla, rte. YoiJ mu huy lli.r>>UBh yuUr Inml Ford T.lF.nl4>T 

Aipl bcuvJit fij' hiral service and low-c^t Ford SDAlne rtplar*rj:*EiL Jeaiutc. 

K. R. WILSON 17 Lock St- BUFFALO, N.Y. 

Builders et Shop Equipment for Ford Dealers Since 19^1S 
West Coait Branch: 7H Mateo &t.r Los Angeles. 

Export Officer 80 West St., Now York. 






AIRPLANE IMOflEL- HITS- . . . 'iVi:;a]i.l''s (bsniniuri lEnsBt't-t's new 
3B“ln. uaa-pwirrifil crack up- proof Konnatkon. FlftlBb t many 
IxaUy-lnmJD pans, rubber ivkie^li. plus 20c tw»(Aee. Alan 

neii-— Gl^dnt Filers wUh Baptor-huiB dflvlce, 
51-Q& up. 

SHIPS . . . cervcHl hulk. luanj roady^madt 
piTCti, cpuiplete ptaiiA and mat^ritts. Jl[l^'- 
PANJDLA iTreaAurc Isla-udl, ^tSKC 
tfidblnson Cruaoei. JlK.SH OF O.VKIiA>l> 
CAttui. Aa.UlKbb.^ (Capt. Bloods 

, end ochtrii, i^.DO piu^ iiGsiasc. 

HO OAUOE HQQEL RAILROADS, 

Friduid Cars, etc. Irknid 5c peat, foi cera- 
p[ 0 to illua, CaUloB of raodcl kLta, rcady- 
IHAH-le Paris Ahd ruppUcC loc all modal' 
traflcrs. 

MEGOW^G Dfipt Howtfi & OkI. SlL. 
Aratelle Pbllt.. fi, or 117 H. DEipliiliia ^L. CMage, IE. 



Bean’s Canoe Shoe 



Made cf hii?h grade tHft cUc leather with double oil tnnned 
caoecEi^in Kole, I'libber heel and Tulon Fiucteuer. Used for 
mafiy iiurtwses around eirmp atul coltAgD. Colors, brown 
and black. ISizeta 3 to IS. Widthu D, EE. 




$2,90 

Pofitpaid 



I7>fre for Fatt Cirmlnc 



L. L. Beaiiy Inc* 

Hijnttnff and 
Cnttiiilntf Ssjecialtie!^ 

2i8 Main St. 
Freeport, MAine 





/7o/f'/0/yV« WRONG 

How ofiH'ii have you fGuud 
youi'aeK Oil Ihe ^Vrong 
roLid? You know buw an- 
noying iL Js lo tetraee 
your way when you ar« In 
a hurry. The Hull Auto 

t'ampiBs alwaj-a rlujwft the ciirccElHi Df living 

J'au ntllea. money, vrenlcs and dt-laya. Only %2.V>i At 
VOEjr dealer. TVfO-pieto model $1.35. VVrllo for 
clrtuliir 

HULL, MFD, CO., P. O. Bex 24C-DT, WARREN, OHIO 




aECTRlC PENCIL 

for Burnt Wood Etching 

Simple, durable I Burns on 

wood, leather, velvet. Special elo- 
trtcnl kcep8 point at uniform heat- 
Send for general caloToK PM uf aup- 
pliea, ^ramn moiletUng clay, brua? 
craft design, etc. 

THAVEft A, OKANOLEH, 910 W. Van 



VENETIAN BEINDS 

Make your nwn at low whelc^ale rest. Jt'5 easy umler eiir UTiLquc 

f »lan. Alt DjaLc-rlidB Hiippll-eKl. fUcml SDc for cLmilar asid Kiiiaplefi ot 
.Ol^rder Tape. L'erd, RailG, f$luLa. 15 color E-iimplcfl of tape and ebart 
hdt4ng HjecoratlvE; color CuidbitmlEOtaia 

VENETIAN BLIND MFG. & SUPPLY CO. 

D«pt. 2, . 17S0 Lunt Avc.;, Chl«fo« IH, 




NEED MONEY? Women 

f^art time or luU time la *ell 

Beautiful LEATHER TfES 

In r„i]ny ttnli^npd j..',UErnn aaB luoilwm* -cn-kaiD. ^d'I In totd 
frr-ni lilk. A ck^tr (i«VBlty, Lucia-wfikrijir. u-odi'L wdeUik. dt«.n#d 
1-1111 ii dimir flcilL tied cib i^liL EvcJTt^idy whuu tbem. Mo 
4u lei nbiliky TiccdMl. befid Aik fbr aiLmiilH uiid intomii.tioii on 
luiw to EEt Bturtsd. 

CCNtURY ri£ CO-, 73U-L, W. Grind EM., hlmll, Mkh, 



Lt'Acn irri'ItTij/ please mentia-n Popular AfeC^EOTitca 
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7 ' s 

CCbnImueil froin 13YA> ’ ^ " v 

the men who designed it centuries ^go and 
the men who build and sail it today* The 
U, S* Coast Guard cutters patrolling Ber- 
ing Sea waters usually carry an oomiak to 
reach places where no other boat could 
venture with safety. 

Although the Eskimo has adopted the 
rifle j he still finds his stone -age harpoon 
indispensable* For instance, a walrus, shot 
dead in the w^ater, sinks Instantly, and is 
lost to the hunter. But if the hunter can 
get a harpoon into the animal, he has it 
hooked like a fish. The E^skixno harpoon is 
essentially a sharp-bladed projectile at- 
tached to a rawhide line that can be forced 
into the animaFs body. Once it has pene- 
trated the lough hide, the harpoon head 
comes loose from the shaft and turns witli 
a toggle-pin action, anchoring the head 
and the line firmly within the carcass. The 
head is attached to the line by a slipknot 
that can be released to free the line with- 
out removing the harpoon head. The long 
heavy shaft serves as a handle for the pro- 
jectile and as a means of propelling it. As 
soon as the harpoon head is driven home, 
the handle comes loose and floats on the 
water, A running ring, sliding along the 
harpoon line, prevents the handle from 
drifting away. 

The entire harpoon assembly, except for 
the steel blade of the head, is made from 
native materials; the head from walrus- 
tusk ivory* the socket from bone* the shaft 
from driftwood, the lashings from whale 
baleen and the line from seal rawhide. In 
fashioning the harpoon* the Eskimo shows 
expert workmanship and a thorough un- 
derstanding of ballistics. Again, he dis- 
plays his ability to analyze a technical 
problem and find the right answer 

Away back in the dim past, he found the 
right answer to the problem of daily diet: 
eat all the digestible parts of the animals 
one kills. Livers* brains and hearts* for in- 
stance^ contain elements which the human 
body needs. Most of us gel too little of 
ihese elements. But the Eskimo*s diet is 
rich in them. Also, the Eskimo consumes 
a lot of seal oil* And seal oil is closely akin 
to cod -liver oil. It took years of propa- 
ganda to convince the so-called civilized 
peoples that cod- liver oil was good for 
them. The Eskimo knew it long ago. 

He didn^t know about the airplane until 

(Continued to pagfe 141 A) 



Jtr/m 




MnfiMjmoM Boojf: 



Tetls how, where to get expert advice on 
TOOLS, FREE PLANS, FINISHES, GLUING 

It answers such questions as: 

What shall I make? 

'Where can 1 get plans for making things? 
What useful booklets can 1 get on the use 
and care of band tools? 

Wlierc can 1 Icarti about fine cabinet 
woods ^ind S'cnecrs and can they be bought 
in small quantities? 

Where can I get helpful hints on finish* 
iog fuy projects? 

How do I go about joining a borne wi>rk- 

shop club? Etc,, etc,, etc, 

a.efi h ihi fint eftr to fOitiain all this iH/orniatisnt 

fof your topy toi^uy^ Ua rouptnf 




CASCO 

WEATHERPROOF 
POWDERED CASEIN DLUE 



the Home Workshop Hand-book is »nt 
you FfttE with Hi* «ontplim«nts ot 



Casein Cnrtipany of America 
Oepir PM-1 15S* 350 Madison Ave„ New York. N,^\ 
Vest I wifii A "Home Workshop Handbook'" 

Ndflvr.-..* 



„ 

2c, wtich caifpMi on (dBiny 
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tTi* n* ffnM'ivD m mra'A iJiMi — 

Tilt Chtpptwi CLippH. ]l ilpi iifl Mild 
tW ia A Ri^bf huv if llhf \^fl 

iJmt Fa (r 1 IdCa f dlgiull«j amJ iLlAh^lr 
pr^lluillr diat hl^fiArlf 4 i| yrmi firn 
wirA lAil Fui ullcrk uiiJ i cocnpltlt lint iiF ■tmofl 
fSttililri oF drcAT. wurh And f|WU fljoff- 
U k?w ■■ SI. 7 H a phclj, l-ViFt' JtribFll- 

itcflor leUi Hh-tirtbinti 

fJiint Liji't jf 

KfjiiLfArliJl'Et titititlfhtd 11 
wojil» ultnnEQ. Kg erptrit-ji^t 

Wrilt tiiT CDinpttEk uFtl KFl Ie'I lift I vS 

MMOK 1H9E MAHiJMETIl'irtHa CQ. 

DtpL II ri EilupfwiPii FiUt^ lViK< 4 IfiB . 



New Exclusive 
feature in 1938 



LIONEL 

TRAINS 



A neAv% efiiLiGnt bench model far 
l apii] iiitorny.! Hne] e.vternal filinif, 
:I 2 '' hi^h. ^V^eit^hs 150 paund^* 
Only JfiftS.UO without niotor» 

Srr rtf i/ftui- or II 

hfifrr ii|H J'j triJtL R 

C{rc if hr Frcc^ B 

COttTfNENTAL MACHIFtES, INC- I 

lilt 1. MnhiartM 4ve.r Mivntaftlii. Mina. | 



Vcig ji mil'll pt«ii □ button. An eE»?- 
trk meirh'unii.Eni. In lha cor, Irfti c4vp- 
leri ond Thu trtiin Read oil 

about Ihtt IrtQentaus do vkii. 5^4 coluf 
pjcturei of Th® g^ealaiT Troin floST 
In oU tToTn hisFory- Gof n*w' toFalofl 
NOW, Clip nnd malt coupon at ane.B. 



Ths ilonel Corpofation Ci*pt, T 

15 tost 2Allt SFffloT, Now Vcrfc, N, V, 

EDclDsnd I* 10 cents for o copy *f the mu*-' 1530-, 52-paa0p ^“11 
coJor U-anel CofnloS. Send it to3 



m xlHlIDi — «‘^ 4 'l 4 rlp!r ^ elutiip nii iv^ ii liV m 
t Cat-! I H, «-i Ma.nihihKrtiV-r|nj4fiq. ] Mapji; 3-^t 

I'liU'k — Jill far '^l.iiiF, I'e* EFit'ijj Jur ^■nur'rf-IL aI-i 
•iinii<.'v*uppti. irie l^ubh 5 [.fHtfnc L'ii[pr.(»Ln 

‘r-itil niHiib fur ti-r^ li^iiitil'' Aiili ^-I'our niLinn in i 

Vuttr rnnDf>v liBcli; nith firtc tmJi'r fnr TJ •*‘t 

MAOrCAflOCQ.^EiiiTii, 101 k,l\’itEhiUUl<tiF. 



FREE 

SAMPLE 



Ov-t iti quLcIt. Inslelt self ■tluhlni; oIeiMtIg oDOt'ld 

In 4 pfTFii'.il L'^Uei fihyiivlieii' ; Fiu^itettoarijf. iTilIIei, 

kIiisj. vtc. 'Nn ECiTtn, njilii TIT tonl*. Snap Ein iitni lv*rU inJl.ftT 

U4l-:9f :i >Tu.iLJjLFd iviJI s(h-][v!S- Co rociLi, IlLikLdlBEHj Kctioalj, lionin. slorpi, 
nil iitt'rt:[n'rFs. rurrv in JoUf lux-ki t. t'fls-t auLJzIrinly kur, HcNt uf 411 
ll til IfK.li.Vli XtlV. iUir L^I^ulli^L in ^rU HAu* 

sdlilHiu, ael'L T dl^zcG oeh; da}'. IId the HfmL in ymu' LochIK}' te 

JsanilJi' Llit4 [JL IL'K riELiFJT Ut^Eii. Wiltv UF »jjc> Fi-i tti li:s. 
WODDY ivrifc^ OO., Dept. S14, SeSSk H. Ashland, Chicato 



MYSTERIOUS 



Boys I Tlie Mysterious Erectorscopc 
brings you Sights so surpirising, so 
mysteriousT so uQcanny you can 
scarcely believe ^ 
your eyes. One ■ f|IECT 0RS< 
second you sec HTHI*^ .r cida' 
only a blur — the ■ ctjR£ 
iient second you B ^ \ 

feel you are so I 'jflBk 
close to mighty ,1 
mechanical mar- ,1 



I Cl AH pini. -club pin A, riAfi jild A'lnblemiL rin<il qUittlf. 
r fifiianabJ* pr-|-c4i Fratit JOc Lip. Wrlit* t-lrdBy f«r CuF 

DcptpNf MrTAl, ARTS CO*. Inc,, Rwhnter, N, Y, 



RUSK COUPON 
U POST CARD 



CONTINEIITJIL BANO FtLEll 



Boy f .What a Profit! NEW 



CATALOG PiN5 and ftlNOS 



> 




a tv 





lYDUR OWN MOVIES/ IQU DAY/ 


1 hiS'MUN'ALi.li 

1 rici.^l,iM. l-i 

H.U'}i 01 DaI 

f M*LiiiivHi 

1 Ittn £iHr't ttini 1 


AFH tfiTIf-Lb S,V:il HHi| i-i4Jii<raiL 

riiMii.. kiUfkiiGM. i-'i|i4rr;i, «ebv.il. cJolh ^tUhlCV 

TIeEaL. Vii'inmli ■< lUq A 1TAV. 

a>fl itethL >'Ji£E dMd.Ui. SmfT£ tOitAV. 
Inin, DiEiJ.Jk-lt. 73) SniiFfnil. ^ iolH, Hiu. 



GILBERT HALL OF SCIENCE 
19 ' Ereclor Square 
Kew Haven H Conn. 

Quick! Send me Mysterious Efcclor- 
scope and catalog on sensational new 
All-Electric Erector- — both free. 

Name. . , , , ^ ^ 

Street 

City State. 



D EFROSTS W IHDSHIELDS 

WUhoutHeat 




Weif .'-Selfs LMe wm 



i»ir riGil. Mtet, Etio*, 

El^< tiV-W V/AV^ OiM 

no hQAt — nofli'etrkitr- Ahw^lotelr imwiren 

> tuki*.;- DG loftaJEAtidR. tjuvE. FrU 

l-AdBIHK Auia fHicVel. (iivi-} b. 11 I^nrid VE.[un. IJefEvdl. 

PCJtH «Wv>et«lMA. Ufi.rUKih.uinUfl-railrltF. KwS* itfiiFerqu.' ' bl in J 
rSKvirtK,'' 1.-iiW IrtHi-H . Auliylglr '*-nd ib. AirBhTs ^ AfJTED 

t'VbmrWtiJLKL. auALIrrii 



UD Me 

$aEnDl«f fmt on trl.l lie IfrRT perfen In fFnlt 
lafXHlF who irrilN. Ng ebllciruia. 



SAMPLE OFFER 

dtiaJljL-- iir Bcf in TwiJT'n Y, 

THE HflPSTEE PfTDDUCTS CO. 6 ^ S#r $ 1 - 



M ldCFF FfTifj'uif pr^-sjf' irrFwfFOjj rojiulftr yftrfitiflirft 
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(CoutinUe'd 13&A) ^ 

recently. But he was quick to see its ad- 
vantages. Every springs Eskimo men from 
the Diomede Islands in Bering Straits^ 
have gone to Teller and Nome to work on 
the docks and at placer mines. Until the 
airplane came, they had to wait until the 
ice broke up and make the trip by oomiak. 
Last spring they chartered a plane and flew 
to work, making the trip in hours instead 
of days and gaining an extra month or six 
weeks of employment. 

So don’t pity the poor Eskimo! Living 
among them, we admired their wisdom in, 
clinging to the ways of their ancestors 
when those ways are best. We admired 
their readiness to adopt white man's ways 
of proved value. We mai*veled at their 
ability to live happily m an environment 
in which few white men can sumdve — un- 
less they adopt some of the stone-age ways 
of the not-so*dumb Eskimo. 

fTo continued 1 



' Rope Ree 



Anchor Rope Reel for Rowboat 
Controlled from Center Seat 



With an anchor rope reel installed in his 
small boat, a fisherman can drop anchor at 
bow and stern without moving from the 
oai*sman's seat. The reel, too, keeps the 
anchor ropes neatly wound, and a wing nut 
locks the anchor at any required depth, 




STOP ! DON'T 



PUT iN ANTI-FREEZE 
TlUL YOU CLEAN 



OUT THAT RADIATOR 




Nrtvr put anli-frrcKc in a dirty railiatvr! 
'Hic engine will oi crliLia t* ^ ou*ll inse tli^; 
stUi-freeze and you iriity caiiso i;i|jcnsive 
diiitia^c to your car« It’s caiiy to clean oiix 
tilt cooling ayAtcm of >uui* car with Sani- 
Flusii. It coNta only lUc. (2Sc for the largi^At 
triicka and tractors.) It takc^ only u feiv 
minutes. 

Pour SANt-Fl.usir in your mdiat^jr, (Fol- 
low directions oiv ^IH^ can.) Him llie motor. 
Drain* Flimh once. llerUl with anfi-frcczc 
solution* Then you^re aU set for thfl wfnirr,. 

ii^ safe^cannot injure motor or 
htlinge. You’ll find Sani-Fli-sh in grooerv^ 
drug,harJw'arc, and five-and-ten-pcntstoriiis. 
2J>o and KJe BizCb* The Hygienic PTodurtfi 
Cnmpany, Canton, Oiiio. 



Said-Hmh 

KEEPS RADIATOHS CLEAN 





NEW 



BRUSH PLATING OUTFIT 
AUTO **PARTS 



Connetrtfl ro s battery with nn r^nks ii«> 
ftsaary, Pljites on Iron, steel, braia, raftpfF* 
etc. Almnjrt ss sluiple aS Ttuner«d^ 

of raf rt«(rH;*Hi aaltlfi^ for (Ills tow -COST rlftilnif. 
ImproFea appenrabre und vuIoe of [Tie car. 
Vour opport-uulty m make rnod income ptailo^ auto pans, bsih- 
room txium, reOectorfe. mlirnra. ete. 

FREE PROOF 

Write quick — blir WiSon here. Get FREE PROUr and pATtlnjIon 
Lboii put yoti In a psyinr of your own* 

GUNMETAL COMPANY 

AVENUE M DECATUR, ILU 
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NEW YORK, N.Y. * CHICAGO JIU » At LANYA, OA, 

lOD 1IM.rH Jl¥ll*yt «4I W. MMtCH UVK MAeHTKIP Haiti 

■OSTON,MASj- • MOHII. N. T. « NCWAtK, H- J- « JIUUKiK,!. I. 



is. '-’•‘I" 

'ARTS TUBES AHO KITB 

Alt , tgiesi m 

^fl.Td-IO-3*'' ^ L 

q^‘\9 gadgif 5^ ^ 4aj0Cl5on ot bwi''!* 
ecahofn^Ml sliCpP’'‘3- 

BUC AOBfiESS EftBlPt 

ASdr.» 

ani ;n yforU. 



iT##V 

RCA licensed build-it- 
y our self television bk. 
Complete U'ith specillCJ- 
lionj. and dia.grami, 
^,^Pri«d ainaiiiigly low* 

rocLbo'+of*' ptigei- 

LECTRICAL RPPLIANCES 

rtid".<.Hord g«01»vings 

AMERAS ftNO SUPPLIES 

(J't areot COmer*lSH 

^\\ ^ 9 , ppUei - m 

,1elo r^bflth aiti^teur 

at prices 

omaifl yew. 



‘'I've seen lots ol 
in hiv 
lKiv^ Take it from 
me. I il is one' a 
TOPS in inorc- 

fur- iLl' > lllDfli' V 

\ ALCEif’ 



UIHOLCSflLC IIIIDIO SCflVICC ^ 



WHOLESALE RADIO SERVICE CO-, IHC* 
100 Silih Avenue^ New Tarki Y, 



rtu^h FREE Cordgg No, 73TL9 



All-Purpose Power Supply 

(ContinueJ from page 739 > 

this unit to the G-voIt storage battery by 
means of two battery clips, A iLst of all 
the materials used in these original units 
can be obtained from Popular Mechanics 
Magazine, radio department, without 
charge. The blueprint number is R-259. 

When using units No. 1 and No. 3 for 
6 -volt ballcry operation be sure that the 




fust 



JHlfvEq TflJlNSFOCMiB 

connections 



0PERAT4GN 

tflLET SOCKET 
(T5F VlLiiV 
ftJTSIW: DF 

Fig,? 



VIBfi4lLiFl 



&KKE7 
ftUlTOH 
VI tw 



RT-EMIKL 
E5 TORIES N0.b4 
LNWEiEP W4Bt 
[SECTEM] 



ViLiVj DL:iL.tT SOCKLl 
iTOp vitiftr otnSiiK 
or a^stj 



ig,3 



POPvCfl UNIT FOft 
t-VOlT STOfiAfeL- 
eATTtflT 
OPLftAtl-Oh 



battery clip's are marked correctly for po- 
larity^ and connected to the corresponding 
battery terminals. Ail voltage tap values 
should be marked plainly on the base near 
each post. These B-vollage values are ap- 




r^LTEq^ vmTAijC 
DfVlCJEH EiWJT ■ 



?(4TTE.HY 

CLIPS 



N'fi*!** 

A^drta...^^ 



!i 



City 



PASTE COUPON ON PENNY POSTCARD 



proximate and should be used as called 
for, within each range given. For all prac- 
tical purposes B- voltages are not criticab 
and approximate values within reasonable 
limits will meet all requirements. 
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A LIFETIME BUSINESS 




We*ve stopped morry- 
ing about money since Using 
United^ P/an/' 



No ScNing . , No Canvassing . . No Studying 

From coast to coafit) moo and womon of all apos are tiiming 
idle hours into cash m this fascirtatiTiifc s[}are-time or full-tlmo 
business — working right at home — backed by a company that 
has been helping' *‘home workers*’ for over a quarter of a 
century* We paid Mrs, M* AL of Texas $238 during three 
weeks. Mr, J, T* of Eveleth, Minn^ pocketed $289*4 1>* These 
exceptional eaTnings show possibilities of this unusual work- 
at-home plan* 

W£ FURNISH MATERIALS 

Jli:-^errL *\t om- 2.' — f-nifri M^int la Culltomla, lijr nmrkftlim oT p^LcRCcd 

KIXli litAN't' M USilHOOMS'' nNca.i.iiry jbLta#i|jRtc Jinp°!nlincnl flf ftun* 

ili-fHlii or new "Jutme prf»^i i-ra/' \\V Hunplj jnaU'rlsda, jin-ii ishnnr JBrtrv Kltn- In picturcsl 
Guaranlecd iraflii?! foi yiiiu cfops— h«jfk<jd Ifi' fonipiiij ^Jflnlilhshccl IflCIfi! IUk UluMrali-d 
niiiik, mtt In iiliLJn WFBjsp^rK tlv^'a .iJi'latls^sliLiw* if yimr cttlur. shed, or burn li sjllitbifl. 
Writr Jot !■ ElfJK «py toi.la.yr fXfl *(jUciitjr H-ill mIIJ 

UNITED MUSHROOM CO,, i04B Lincoln Ave*, Dept. 311, Chicago, ML 



CAN RUN AT HOME/ 




I Uttlted Mti^lirODm Co.* Mtifoln Avt., Dept. 311, ChitaflO, III. 

I .'^e'n -:3 J'HKL Irnomrl ..jml j; ua litnt lh'J iUfi-eFit pt;m. 



FREE I ^ 

rn^ntii]>, "n. 9 TJ.!y=-Jl 3 n 1 i'' a 
VflErd l■!^ ’■rarn-hitJhi‘>-*i|t’ linhU’’’ 

ToltH liundroJa Hun I dir hr 
ImII rtJx'E hUti^ciipUoa FlilCJv 
Nothini; ;rj I my. Ncf ([^Ui!,Hloti. 






ranCTiHE 



m Vz Price 



Na^ ^huip CUII 1--7 T;!. 5 Hun-^M*’yrF 
ftnu'dm'F'-’ l^ '-’ Vjj-lr?. ihu-llt r 

T<pif- jind Rglti 5 -L^.^. AddrD-r Li;.-| 



Yours for 



S(I orkth 

"IIhI 

MhI| rlb-tl U'r'i.se "lid praiwHJ 

HEr i!«*ji.nL .\ml.iis. KiTCPO-if 
TraiKicr Mlu^ P*-mU Frrr WHO 
lAiienibly. Wlil'J K FHtE UT-. 

raxTLiH:. 

HJUHMCft PLOW TQP'L CdMPAMV 
Orol. Ill WOUs^iy, Wit. 



Sent on 
10 DAYfflff TRIAL 



iin*ri^. Tklnli at ll—F-rtiaioE. rtll»ld:Lrd, ... 

liin.*ii«>d M-rihJ*li#H «tlirt nrvl'l* nl- T»r iTit^. » nmlnhl prl«, 

T^p iniiHtiTidindE nf .*U (irin!^ 1 mpri-vpmrnij* induitljn 

t'i'jk iT»r*T — nutom.itJi: tnmrrn-. L'-miLst 

rihl^it, rtr- TTif r*TrfT<-i nSL riiriK.«' trt>*wntfr* i.t pru-tj pnii 

pn*irrt l#rmi. Kiitly Bupii»(it«dr 

LIMITED- OFFER— ACT AT ONCE I 

ti^erbi prkrt ilAftiirLf ilwwJrij 

.ui kiia.k<« in loU coLori ■tjii |=|*n[H> 
Mild iibinfl And uddreu at — tat 
full Jrn'pJplliiu. iIhi F'mi Tri.i.L 

— waUiiM^t clrlicativa. LiQiited tuCiply. 
A.r[. a.t au.(«. Arudl di*H t^tTuiiitlnni'i- 

FREC — S-.lan-nn H[»mi- 

Studv C«»riv iff T-puch Ttroa* 
wrllinv iri-ttni iitdluitad witlk 
«xh Irpa-wrltcf* 

IHT£RHJLTI0HAL TYPEWBITeJE ^CHANCE 
£ 3.1 W, Ma«tn»o St* Uat.u 1101 ChicagD, III. 



BIG NEW STREAI\|IMf<)ED LATH^ 

SENSATIONAL 
LOW PRICE ^ 



PORTABLES 

UiTJind naw 1937 
thcT u'?>li:}i E. *ir 4 ».inl.ln 4 
p*jry*UB P.E. feskIbI l^-ib 
prw* «nd i*pmi — 

IDtliy uhd. k‘n«Chi*L:i||. 



.Ymn.piiid! Tbiit nlri. IiRii¥x w«kI Lillu. 
ApH l>«d -ie'' liMif. ttk ]i»^ firliMh Urb-^ 
d'wv hpid -4 -hUci e<!rvr tiult«y nr 

V-|>«|L Nov 2 Mcir.re T«[kcr Cenleir: 
^«u]«l t'ltl lirwitu*. tits ijluce Mredfe 
cnlo 0pJndLcL Tom j-eiit iD" limEr Cod^ 
pJFt^ lino n| n^rmoorkK ut AiuBjing 1^ 
hl-ur fitur Full line prrr liioa woodwH'kin 

611 Wood llvtr. FaMWId. lo-W. 



'' Swim* 10 iiulue 

prkmL flTrju Oid, Ir*# -ra.r ;l- 

1 ir,orlikrtr^ . , • *-rnr - I'HirOlii iiM"-!i: 

■LUE STAR PRODUCTS 



AUTOPOWEft 



ALiTOPOWER U'U3 Id ptaEn, coBy, sEmpte flad Itluslratcd iastnio 

I t»liH lUot [in>'OD<! <!!EUi CI 11 M ■!■:!: adto KonOralon Into U^fUJ, pTuCtlCAl A G 

nm] T> O lti.'rii.'[;:iUirK uitd fdobirtl fyl1 tl VDltaiir^ From £ to l.OOO VbUS* Tor tK>w€!r* 
ligJjr, wentlnc;, fimJIu, wnJflit- etc. No provloits cixporknoc nor eaeclfil tnolfl 
Jio«letl. Oi'fuTiitkjj-b yiortrii Orlvt-n by wlti<l, w&UT, run beLl, pbc. I*vt5Tn.UO 
■i IONS rtm liUl Lit] A.N L> A CAV ELDER THAT ACTTTAI.LY WORKS 
\ 1 P TCl A U/lTk' Ii 01 >. GOMPt^TE PlJlNS FOR \S 1 NI> AND 

WATER l^WER eLANjfri. t^Rtl for TOUT oopy nt "AUTOPOWfilt." 
Alrr.-aiEv imcd anti OLirkiraDdray tbouB^ncts. Only $lXw nciQtpidid. 

S. W. DUNCAH, Publlihor, 41* S. H*vn* AV4*. Chtogfl 



Aupa 

POWER 



OUR TRAILER is HQ SAFER 
I THAN irS HITCH 



TVRK scrap into money 



l^^hen tt.ri(i«o^fo ot/3'erfi'iacr* 



□ij Mrcm 



rpjjMJ'ar .UecAnmVs 
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^'Accordion^^ of Aluminum Foil 



riL FIX TNAT 
IN A JIFFY ! 



Insulates House Walls 



Canned Wood Makes Home Repairs Easy 

Anybody can do a fine job of Tcpairin^^quickJy^brbJten cbein, 
loou utlen, bolec iigr waad, aick*, ^ 

Krtw halef, fpoie driwei peUti 'with this 
cannetl wix>d that handles like soft putty 
and quickly hardens into wood you Can 
drive nails and screws Into, 

E aim, or carve. Try it. P^inc, 
iirdware and elorts Sell 
PLASTIC WOOD in 10^ and / 

25^ tubeR. 35< cans, 



MSTIC 



thr alurnrnum foii shiil is puUett out tr^' 

angular air celts form of a^iditionai insulation 



Sheets of aluminum foil which can bo 
.shipped flat find then expanded like an ac- 
cordion for installation are offered as an 
unusually effective house insulating mate- 
rial. When eKpanded, the tw'o w'alLs of foil 
ench>se a series of tviangula!’ air cells and 
are separated by a light, flameproof ma- 
terial. These air pockets consist of four 
separate reflective surfaces, increasing the 
power of the sheet to reflect radiant heat 



PROVEDBEST 

tes*« • 

SI^^^^MAKES QUICK 

REPAIRS 



Quick OTnnanently joins and 
repair^ cnina» glass, wood, tur. 
Transparent; or mcral color. At 
paint, hjixdw^re and 10/ storesK 



^ Batteryless Phone Is Energised 
^ by the Speaker's Voice 

5 No other source of power than the vi- 
brations of a speaker’s voice are needed to ^ 
^ ^ crate a tiny 

^ telephone/ 

\ I*-, ! developed in 

% i IW the Bell Telephone^ 

laboratories. It i^, 

^ communication in ^ 

t. 1 cry less instru- *• 

§ment to he carried on the person* Weigh- ^ 
Jing less than two pounds, it is three inche^ 



BEFORE YOU BUY ANY RADIO 
—WRITE FOR OUR NEW FREE 

1939 RADIO CATALOG 

A ' 'd I bleu] nF radlq cutn Lr?ii. Mutlrln 
fnr fanns. -IiiTO flirs, Ra((ln* Ihat icrt 

F.UT^FiiP^ J'hftnnuTwph rqTnl)lmit1cin», AUUlhia-. 
liir t4inlnE. Cnnsalca and liiTrtfi mode I s. 4 to 
17 tulpn, TiHecd frotn Id SiaO.Sn.. 

aavf tip Lp 150'^-. MONFiV-KAtli (iL'AltAJS'- 
TEF., hdrtie ii'Ldl. Om.-- Jfwr feco service. 

«ILVIPI MANUFACTURING C«., In«. 
llB^tqr^ Av«r, Drpt. P-iO, CHICAGO 



square. When sound waves of the speak 
er*s voice stri^ the diaphfagm, the arma 

^ ^ -r Jfc /* ^ ^ 



PLASTIC 



AUTD ENGINE SPEED CONTROi 

GOVERNORS 










POPULAR r^ECU^Niqi i^VER^ISIKG SfiCTIOK 



ture vibrates, aUeeting a magnetic circuit 
and inducing voice-frequency currents in 
a coil surrounding the armature. The same 
instrument serves as both transmitter and 
receiver. No bell is required for signaling; 
when the crank is turned, the diaphragm 
at the other end of the line sends up a 
sirenlike tq«e.r\ 



Inexpensive Fire Extinguisher 
^ Is Easy to Operate 

Inexpensive and easy to operate ^ a fire- 
extinguisher now on the market employs 
a standard flame-lighting fluid, carbon 
tetrachloride. The fluid is contained in an 
airtight can, ther’efore it cannot evaporate 
and is always ready for immediate usage. 
A needle point in thfi^^ndle of the simple 



SCRUGUN 



HOLGUN 



BOTH 



NEW 



BRAND 




Showing how the exting^ishef Wofhs. ’ IV'orJtm ^fihe 
pump handle expels t/ic 



pump is Used to punch a hole in the top of 
the can of fluid and another in the bottom. 
Then the pump is screwed on the can and 
the stream of fluid directed at the base of 
the fire by operating the pump handle. 
The stream is effective over distances of 
fifteen to twenty-five feet. New cans of 
the fluid are obtainable. 



([Inquiries as to makers of articles de- 
scribed in Popular Mechanics wdll be an- 
swered by our Bureau of Information upon 
receipt of return postage. 



Just "palm"' these tools and you'll want 
'emt Their advanced design and verj'" 
"feel" suggest the countless drilling and 
as^mbling jobs you can do so quickly 
and easily, 

HOLGUN is only 6K inches overall — 
weighs only 44 ounces ^ — yet it's a power- 
ful heavy duty drili. Its compact- 

ness and famous “Pistol Grip and Trigger 
Switch" permit faster work in tightspots. 

SCRUGUN embodies similar advantages 
of weighty size and adaptability. Its easily 
adjusted dutch and controlled tension 
enables you to sink screws with speed and 
precision on production work, 

DonT delay — send nowr for details of 
HOLGUN and SCRUGUN, Sold by 
leading jobbers. The Black ^ Decker 
Mfg, Co., 611 Penna, Ave., Towson, Md. 




W^Qrid*s Largett Mimiifactunr 

PORTABLE ELECTRIC TOOLS 
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^ tKHi V 

-vft awp- 



■ 1 ■".'.a-— t5ii-' 

,S.'.1. W!5f's; ">.•-• *5. 

\ : EM'*- si-itt-iti* 



. P’v,:™ ■ u rSi^Eyss?. 

v;;^ >S£ ’s-s..;r 
TiCf 

f!?PS' ' 



-^5^7 7^ le 

S™'"® '« *wo 

LJ. rfjp' n r ? '' PPh ffttliji (. 

"'■■^r T4.or/o*^^^ •^J’l^^^lt^l(ij"J^^^ P'Ej-ph:] ji[Jr 



ftTS ViSTS 

VlSW UU'^ 



r^l^T. QCPFHOABLE 
SHIPMENT 

Oojr f<iani|if[p Btwkft. 
□ur ci'iitral ](H.-jiiJ4^nt 
pivd. QLir apmly s-htp- 
■tI>PT [TTL'lll-WlP <f?ipt>lin 

ua la tivp ^u (aaEct, 
incvFC' nf’iwndahlin' sihLp- 
mtht *r nl] y<i«r or' 
E[rr;i. nntL'r firofll Aia^ 



LI ED— yn«" I L **vi] tlm*. 
trcHiblc, and nURf^'t 



ALLIED RADIO CORP. 

D<pL &-L-9 

933 W. jaek»n Blvil.. Chkaca, III. 

□ Krh4l m« v«ir hpw Fr*r tS3y 
CjitnlPi; 

n >!iMii;l FriH' ral-t* IjiH Tur tT Xbl 

NUmS 

Aiiilrfsa 



Inexpensive Volt-Ohmmeter 

^4jnTmu#d f^m pfiffe 7 AO) 

and carefully insulated from the metal 
panel. These “banana type“ tip- jacks are 
available with red and black tops to indi- 
cate polarity. 

For resistance measurements the zero 
point is adjusted with, tke rheostat control 
knob; short the test prods and set for zero. 
Make this setting each time you use the 
instrument since the a.c. line voltage 
changes with time and locality. When the 
unit is to be idle for some time turn the 
power off to prevent power pack parts 
from heating. To proceed with resistance 
tests, tap No, 1 gives full scale reading for 
1 megohm. Multiply all intermediate read- 
ings by 1,000; for example 200 on, scale 
would indicate 200,000 ohms. No. 2 tap is 




10 megohms full scale; therefore multiply 
all in-between readings by 10^000. For ex- 
ample 500 on the scale would be 5 meg- 
ohms. Taps Nos, 3j 4 and 5 are for the d.c. 
voltage ranges previously mentioned. 

This volt-ohmmeter unit is designed to 
fit in the' small wood ease shown in the 
photos; inside dimensions are 3% in. deep, 
4^ in. wide and 7 in. long. The lid is 1^^ 
in, deep. This is a standard sizo box com- 
monly used for various portable radio test- 
ing instruments that have been described 
in previous issues of Popular Mechanics 
Magazine. If the builder does not require 
a portable unit, this instrument can be in- 
stalled in your bench panel. 

All parts are standard and should be ex- 
! actly as specified in the text. Do not at- 
tempt to use ordinary fixed resistors in a 
test set of this description, they must be of 
the semi -precision varietyj accurate with- 
in ^ per cent, for efficient operation. 




POPULAR MECHANICS ADVERTISING SECTION 



147A 



Quality Tools 






ll^h^^. rirmti apiil rf;p^raiir«j fcif 
ui IWiu-’Ssliii ^Jr^ljL 

5=^ini‘-'l!> !-HET«t i>Jh“M 1^, p7JHJQifi 

L\Cli i-Jl{iirr:lii\\S n,n-fn[ra, I?, h^ifir; , , inie !-(■-■ 

jLla-H:- ltJ‘\[ — |ljt|id,p,ri I1.1 
II m 3i i»fiL F.l^?: rj5L'i lipi n* 51 ^ M«irJ 
i;rjT l'l■ln-illC. KPM 

-Crr^ndir *!!li '..*r I .'s' niid 

;i.'U-“ rrJ.iirr, In t^#T 5 ' its 
priiidA:^':!^li^S api-^ri*! Ijll<e^t5.v4. 
>u >; 1 1'. Itf I ?i lijtfl iriarffT 
kirh 3 r-H'i ii=*ciriM III! vswl '■■irr^'iin 

rs!!?-!!’ 11 1 .<JJb f '-i.riivIf-tB J (fit ill 
'^T='^ -r. il djill r-’T'"^ if-ui3. Wrilit 
i.'7r 'f.'''-iiLir. HAFam 1W«ntHt. 

SPEtPWAY MF*. CO. 
ItAZSs »ml An-.CiEvnOh. I mrH»k 



MAKE MONEY IN PAINTING BUSINESS 

Pjilhi ttaUjif MiIU'ib'‘h flerc^-'h»f rilfhlriirD. tadhiiiirs. 
niuclLHiery lu-uier. IxMcefl h il. P- mo'cr 




J 1(1 VoU '(M) (.■'yt’li' ACh mjinprtilo wkiti Rprajf" 

y 5 ii‘>' 

wbuFC. Fin.I.V OrAHANTEKTX Ofrty SJ 51 .I 6 



Cjud. 16 ft. 1 i[j«e. Wclphii only 4 ^ IIjh. E'lirri' ain 



r, ti. to. ftiirsKrt. Js hcposli. iiiiEEiitrc or 

KivE YitiJR iJi“AiJi:fi. riTcmUNf riiFE. ciul 
Bturffiil inaliln!: Tncupy XO\i^ ] tA4 || 

W I m~Ci 



1il«al AulmiiJe Pimp Ci. Deit. PM-11, tl^l ChFe^fto 



Camplalp 



EW GIFT PLAN 



Offipr Hr>, Jfi vaUmhli^ tcLrin witli pun‘>iniii"i 

UE l^lOTHUn'.'; flSt-M'llilbi' I 1 1 N\'l.rS 1 -!tl'f^ 

Sl-ll IH'f-r F'rlp prtKlUP ES. rifi Kil I ^ F iH M I Mil cn Jiumity' 
Ifnrk ^iz"E-s, It Ik' pTDliES in-.] jirpriilurBsi fnir >'f ii. N^i 

r \1>[ f]i-iiH- iH'p-iloil. I3ij( TilOllfS'-mBltiliW (hT 

ue-tiiHil iirriilurrsi 3iir)i|iliiai; I'le-e Snil. Uf. 

Trl^l. 

Sayniaii PrvduEtt Cu., Dept. C-S-l. @t. Louli, Mu. 






2 S 0 



MATCHES 

ALWAYS 



— lf?™c 4 lfty»Marfale’a vdt£r-|>TM)f cantirh 
-"t l*Ht 1Q your pDoheet. Atowlotvly wktcr-tinmf 
-^tooln hjpply f-OC fvVilml tdad-a of 

'g-ir Bearal€S3 toreau, Ji-Inph In d1nmcl«r. Only 
6toc fttyourNienlnr'o- orspot iwatnaut. Qetode 
today, Wrtte for complete FtiHt: Ci^toius. 

Marble Arms & Mf Compaciy 

S7H Bella AT.QIadKtone.HIch. V.SA 



UILD THE If TT) > Hi h 



} A Mltn K m FIWH (UPPd tv 

Fwwp^kHf . - Inc1«^4 -ClBVltl 
WOOD WJUS. Fr-ftJ IoIm 
tkKkt CDEh.MiPnl : Lil*' 
iHwtv flMlnf 

1^nvlLCk«ta4. Ptartk 5p4»i 
l.fpiiiHr C^ln-rad 

La^^vki- — F|U-l^a 
Pm^iicrikfTk 




h..* Ph- CiiaVp M-i arfrt W 

mu imfud 1 »fiT twor. v. 

M Wad IT-* Uml. Hra V4rt 



MAKE YOUR OWN VIOLIN 

t^F litkiakilH 6ft |lf£illL. FhIiM BibtCTUll kBll HIBIiIb. MBI]jbtr UUttnK-lWJIF *n ri/ITQblk i'W- 
IniB- nydi. Tndt-y WciFVp. Filial D.ab Iq y^iar. eiF btiV tu>>' bt tbii* llU> 

rlnili'il . 11a) Lhid tlirLlk i><b^' 1A£ a. vUiLIbi <ii jiiur ULabul'ik'^'kun'. Ahuiai. 

p'rllq Caiakac iCtai. 

FBa-tf ^prv In Haw aUnliai 
C-OntlkwcUvn BrHj 



) ai%ir OkipnijB 

VOIT and GEIfiEft, 14 Eisl JachSQn, Chicago 



TOE book«““Vi 5 'I 



OlWw# how to hoTs all the 
ftim yea fkeed— mabeo your fami oirn -mcHW-'^oiita 
ohLy « fraction of -ordTriory fencmH-, One vlrb: onli^t 
Btaaea kA^pa In. worat fcOfio breakort. Qn'klilj' movAbk. 
No oblijratlon— this frvo hook^nrlto for It tiAby, 
^«rUr-M«Qra^ KfaaCOa, lOO^H, Kanua C-itya 



oil frrmi 
I 

bit 




,TUV.MH 

TUnir TREES INTO 
MGNET WITH A BELOAW 



TJire^ CApatMTltitfii 10 . ]■» Ai-jcl 
90 ft, Arr-umio Kot wnrlui.jwlktl’Ve 
doffe, lEind er iKh-wcr ferd. Huna on. lour 
TJOwrr— M bpiw awmdTii us=o o-lfl into lUEine-- 
P-iyB far kticir quJ'CHly'— 'EhonAaitdA In c-omrtter- 
<■ 1*1 eervIfU. vve^ywhrrc. Writ# for *r*^ Jumln.T 
hBFidbook and cauIdo of mkllfl, jtuopliea, tocla. 
MW iJiiFlPF;. p-nd wiTM>i]wifKffi;| ni; e*fiJljymont, 
drliBi* iHpcIilatptir C*.. BJIO-S bpiFldiBn dMi. ■ Mans** CH]i ^ M*- 






X HIS anti-freez? story ^R contrary to 10n4* 
efltabUbhfMl belief a. Scientific te«ta prar^ 
: ^'Zereme'^ inakeh a iKTfect mixture with 
aaturand that you Jorc Utile or none by evap- 
oration or ftepanilion« Radiator Joaiiea are due 
mainly to inecftGnicai cnusei — leaker sudden 
atopfi, cfd. Where there i" bolUnji+ the Iosaca 
are of ihv u'Aofe jolu/iofi— ^'Zerone^* and wa- 
ti<r — and ducfi Idhuca are in about the same 
proportions aa the or[g.lnal pro-tertion. 

FiTBf, UBe *^Zerotie^* In accordance with di- 
rer Mona on can or protection charts, Second, 
never aiuiumu that It^a thd vinter only, or 
“Zerone’^ only, that has been lost when your 
coulJn^ doEutlon is tow, (]iheck strength of the 
j^lutloRp and replace the indlcared comtolno- 
ffort of ‘*Zerone'* and water, or you may have 
too much pr-utectlon or too jjttle. 




'fhc materials from 
w Ij Ich *' Zerone* Is 
mnile art rto effective 
ynu need lefts for pro- 
ietliun. Rtplucements, 
If any, mai you liiMe. 
Remember^ ""Zerone" 
is only fl.DII a liall'im 
(tl.JU west of 1 Eie Rncl(- 

iohJl hu Ponti '■ Zeri;iiiii;‘* 
Iflii-^fun^ VV i I m IniiLtun, 
llelawared 
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TAUGHT THE OLD DOG A NEW TRICK'’ 





"Junior showed uj jour 
W. VV. U. '■‘JJildI bv hju3 to- 
a Ro>'i*l Farinbla for lumvD vorh. " 



"Ycdr 'Yr-po Hoitiu! Trial' 
Bounded Eooii to UL ±>o wo sent 
La tlta coupon thst ror? nlftit,'^ 



"finpoeriijitffi; Juniomarted da* 
|4£ iKUncn grh «4itjgr i^icl riStor. 
And IHaL tAa on ldP4, ^ /' 



"TVpinir's a citicta-^ltb a Boiol. 
New 1 irorb; out JdoBs un lU Al'^ 
Toady I'va r«Et«n one raiu." 



Yon Can Get This BIG FAMILY HELP 



OH HOmE TRiAL 

A fHH'4 FoH*Li3p tiolcn you write tattorn think 
till tor. it's opportuaUv tor ■ b«iLot, brLehtcr 
future — a eh.tijed> lur ]:ou, your wtiole ratnily^ lo- do 
lAorei bo inor«l 

SUK IT . . . TRY IT la your on'n Itixmpt Kiimw all 
■ijQut a Rpral bofOTB you risk a pinny. enclli* 
how B Rojil wlJJ help jou whiterfr j«ur JobL ^ttieh 
-HPK^p Jl on. ysuTT own temu— cash, w . * * t 



OWN A ROYAL PORTABLE 



ON YOUR 
OWN TIRMS 



FR£e! 

TLoyitl'a In^uitit ^pln^ 
Chart ahnwa ydu tiivw xn 
tyj?4 liiGirr. 
lS'Cl.t."Di-r& wStJi p^cry 
Iteynl At nn « e 



ROYAL TYPEWRITER COWPAhY, Ine.. 

Pspt. C-B3^ i Park Ava., Niw Vilrh, Y. 

Tell Die liQW I enti awn-— for Ofllj n few wnt* a duy—* 
UltBt [dwIblI iloriil PartMhlc — wJUl FREE VtOME TRIAL. 



.V-owje 



Stmt_ 



I'EPPI^UI^ 

tm r<iKl. — a tuEirdfonii^- _ H 

w^Hl.hC'r E-arrylng- Ciu^- ^ B 



ONLY 4 PEW CENT4 A lUY. Th* eit¥, 
moJrm waT td uwa ft ItayAL Ynur chain of 
Ave EnodelB — alt ruetdry-oaff^ reaBouablj' prinid 

ACT NOW] ;Mb 1I cOUl^on tdJajr (dr full dfitalll Of 
RoiF&ra ofTer — a LI ihgUE OKkID'Ib, prfcej, temlJ — 
ererYthins. No ohhjiaLloiL 




OURO METAL PRDDUETS ED 

2b5rN.KILDARI AV£.DEi>T,B1 CHIIACO 
NE W YORK DUPLAY 2SS BROADWAY 




Auto-Glide 



JiHpt n>kiV Oai]- F mlta UlrH V«t 
to vT erbiML IdiLM atUveflM « 

iHpT -Alrav^l IniS >■ i-ti 
tna «4 ii«-4h llmr Rqlit r^Br 4 iu|r 4 
fvrlM'il >P^, iu[u trlpiJ WiLhi! » H *i|i J Si 
■ utn^nCeh. sue [nRFrfnl 3 I 4 ca 
7 4. Y. CmllniBii 4ail^ 4L TOv- 

Ol-Tn-l? ■iJLii-t « FFiqr. ?5p» -Hjii 

itw|] Ml*T OemEwlnlile rMmC. riFl.t nAYFlMn. 

T4i"''ne ami CT me TMjve»rtil» 

la VHi 

WDITF 3WMT dsaler-cy- anMd fnf fr« B«4 
n n 1 1 c piigw^na fU bi«u^ ■■fti i“W 

TriC CUSHMAN MOTOR WORKS, 0*pt, J-11, Ltncetn, Nuhf 
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GERSTNER TOOL CHESTS 

1 l-'^r MucliliiLflti tUiU TaotnLikeTW aLwaya FIcAH the 
M.iFt P.nmru9|iT tktnrULnast. Tcejlcnnker.. 

1 Fra* CatalM 

t OER$TNEJl TOOL CHESTS 

439 Calumbla ISt. Odytoei, Otiki 




Wh n 1 


,JMi.f.lUI.IJJ.iiM 


—•I S— • ^■Tji7p-*t Ivno tiBauni!' nLnl'ea. lYEBdCW aSMHtlin 
1 ^■blJrs, rtmfilrtrt- EV»*1-yiHlniB fl*r the IralLBr, 

F iiiuNtniM tpialdLr. fiuc. 

MAFtVEL TdAIL'ER PARTS CO. 
^■^^■■isnao Celr-stinF Ayn,, Drt.'OiL M->rh. 



Q33QSIIII 

4 rolil mdndy m 4 ll«r for Lunfl ar filPtory. 
Lf-jjGsj I :iieiip fuels. Ptivs for itself uui iff 
lUfis. OOdta Leas td fjwti — Lcs« to npertiid. 






Make Han«y — ^^rjirt n wood 
UliMluEss luru rtpxLTd tSmbCT Intn c*eh, 
Ciullt or Tetina — ^ETinc and bijkw CotaJcfi. 

WITTE ENGINE WORKS 

1T4S OAKLANtr AVC,, KANSA& CITV^ MO. 







POPULAR MECHANICS 

New Oil Wells from Old Onei 

(Continued fr-pm page &43^ 

of the well However, since sand is not 
soluble to acidj acidifying is not used in 
sandstone formations as a general rule but 
there are instances when the restrictions , 
in the pores of the sandstone are soluble ^ 
to acid, and acidifying is effective. 

Sometimes a new well may be such, a 
small producer as to offer no profit on the^. 
investment. Two such wells were acid^ 
ified, and in the following two years pro- 
duced, 226,763 barrels of oil. There is an- 
other benefit accruing from the acidifying 
of new wells. At first practically all hori- 
zons are under the same pressure, and 
naturally the oil will produce through, the 
more permeable sections, reducing the 
pressure in these sections, But if acidified, 
the porosity of the horizons will be made 
more even, since the acid will penetrate « 
all sections to some extent. 

Acidifying is being used to increase the 
capacity of “in- put” wells — wells which 
take care of w^atcr that comes to the sur- 
face with the oil Such wells are either 
those dug for the purpose^ or depleted oil 
wells, and are treated after the same gen- 
eral method as oil wells. 

There are three methods of acidifying. 
The most effective is the one in which oil 
is used to direct the height of the acid after 
it goes into the well For treating by this " 
method the rods and standing valves, if. 
any^ are removed from the well and the 
casing and tubing pumped full of oil. The 
oil, gradually displaced by the acid, over- 
ffows at the casing head in an amount 
equal to the amount of add pumped into 
the tubing. The acid goes to the bottom of 
the tubing and out into the casing and then 
up. When it has reached the height de- 
sired, the valve in the casing head is closed 
and no more oil can escape. 

The object now is to force the acid back 
into the formation where the reaction is to 
take place. This is done by pumping more 
acid into the tubing. Since the acid* which 
is heavier than oil, cannot go any farther 
up into the casing, it either must go down 
or horizontally. Resistance being less in 
the latter direction, the acid is forced out- 
ward into the producing^* area. Then by 
pumping oil into the tubing^ the add re- 
maining in the tubing is forced right on 

<CqntSnueij tv 150A) 
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BUILD ’EM TINY 
BUILD 'EM MIGHTY 
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NOW fOR THE TIRST HME YOU CAN BUILD 
A LIONEL SCALE MODEL LOCOMOTIVE 

Whftlher yowr reilroad Aytlem U "O" Gduge or^’OO"^* 
you Con nCw Own o Lionel scolo modof Mudton. far now 
fhis moiterpieca of oil miniglurea comet in haLh jcoleif 

And now, thii yaar, you con buy LEoner^ giani, 
inch Gouge reproduclion as eosily os on a iirne' 
paymenl plan. For tf comas in five seporotu tits* one oL 
o time or oil at Once. Five kits, only jS9J0* five dotlori 
exlrc for romole control whl&rle qnd whistle controller, 

AN of fbe detail and occuracy that Lionel TiOS built inlo 
Ihe “O” Gauge Hudson will be found also in the 
model l4Vi incFias long, it's a veritable power planf. 
Engine, cors* track ond oil, os low as $35. For pictures 
ond dotoHs send for the new 1?38 Lionel cofolog. 



rOR ALL THE THRILLS OF RAILROADING 



Mail 

Cotrpofi 

Now 



p-ii 
! \s 



ET 



The iicn«1 Corporation Daut. 

Eojt 26lh Straot., Yorlc, N, Y, 

Eedo&ed ij TO etnfi for d copy of the ne* 19^ 
full-cotpF Lionel CololoU. Send it toT 
Noni« 

A cFdlreii 

Cffy.^ — 
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SECTIO 



BLACK 

WHITE 



on 



Sharp CDQtr»»l! This im- 
proved Her! lapf if easy to 
read, even id poor FuM- 

strength steel checks kiaks or 
curlii Bonded surface^ easy 
to cJean» protects the steel 
from rustk Sorveyois and cn- 
ginecn know Wytelsce nd- 
vantages. ft. 

lengths. Sold by hardware 
and building supply dealers. 
Send coupon for illustrated 
loldef and prices. 



HlA&C IN u. a. A. 



LOOK. 
fOff TttlS 
DIE PLAT 



FAVORITE WYTEFACE 

STEEL MEASURING TAPES 



ILKUFrEL et ESSE^R CO. . , Eat 
Maui* 









IU7. 



DepI 



If, 



Aodrm. 






AddinO Machin 
Vest PocKet I *v 



AeM. 9 . Ail'd rnulELplim up ui niiD blUum. Wcdfihj» 

iui\y 4 .. Nul 4* — Mimi'itl 'Riiariiniw, A^issi^liJic-jy 

rmTurntF-, T-'t^ry raisL. PoLIm Irj nfllrtS-, IkdTIlPK^ — 

ivhi-rrvcr I^Kumi arc lucU. ‘Vi''rliC'E|iijLrfc ■'□rVRif 

’-latiiF^li' iitTn-r 4init Mrm.'v^Ualil.PC 'F’|a’'i- uumiihi 

V£-PO^AD, Depu Ml, m W. Htnrni St, CNcaga 



a mt BIq 

ft 4 






CAMPHO’PHENIQUE 

It'fl i lie til otie ni way to I real m inor 
iuLriiA aud cutei. QiiJy 30 ceiale 
a bottle; wherever driig^i are !«ultl> 
Sand for fesa iamplai Oapt. 
CA^iPMO*>htMlQL|E CO., 5f* LOUIS, MO. 
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(Continued from pa^e 14S'A) 

down with the rest and out into the forma- 
tion. The well itself, now completely full 
tjf oil, is closed and left until the acid has 
had time to eat out the pores of the forma- 
tion— a day or less, according to condi- 
tions. When the treatment is completed, 
the spent oil and acid are pumped out and 
the well put back on production. 

In, the second method thc?re are repeti- 
tious of the first. This is essential for wells 
from a very tight formation, 
particularly in areas in western Kansas 
the Texas Panhandle. The cross“sec- 
area of the formation decreases as 
well bore is approached. This lets the 
oil flow faster, the nearer it comes to the 
Since it now has more velocity, there 
gas pressure to bring it into the 
yet the oil has more frictional resist- 
ance and causes the area to be congested. 

To relieve this congestion, more than one 
application of acid is necessary. After each 
^atment the well is pumped clean of the 
ction products, and the next treatment 
is started with a clean well. This allows 
close control of the amount of acid needed 
and the distance it penetrates into the 
formation. 

The third method, the jelly -seal treat- 
ment, is for wells that produce from 
streaks with very lai'ge pores. Obviously 
acid pumped into such a wfell wiU seek this 

V producing zone, instead of penetrating the 

V light formation which need.s to be opened. 

To prevent thU, slugs of a heavy jellifying 
material me circulated with acid to the 
streaks. The compound being too thick to 
enter the pores of the tight formation 
plugs the first producing zone it comes to. 
The process is repeated wdth the second 
zone, and so on, until all the streaks arc 
plugged. These plugs, which remain in the 
formation only (iuring treatment, revert to 
a liquid in fiom twenty-four to thirty-six 
hours, leaving the porous zones to return 
to their former production. The change in 
the jelly is due to bacteria which have 
been added to the compound before it Ls 
put into the well. The compound is 

mped out wdth the spent acid. 

cn there is a paraffin accumulation in 

the '^oTvf^nt is Used to dissolve it, 

before acidifying. This accumulation may 

be in the flow line or in the pores of the 

formation in exposed places. Since acid >3'' 

% 

( Continii^^d to p&fc 1S3A) v 
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AFTER 7 YEARS' WORK 



A PerfectBd TILTING-ARBOR SAW 





Yes — Alter seven years patient unremitting expe- climinatm!;; and ti'eakriesses in existing tilting 

rimental work, building and testing model after modeU arbor designs^ creating and developing ba-^ical!y new 

designs — Delta engineers are pleased, to announce a 
really p^rjui tilting arbor saw 
with non€ of the flaws of existing 
designs^ — a srtw that 
olt'ers numcroUiS exclu- 
sive advantages and an 
operating efficiency never before at- 
tained i A few of Its liigh points include: 



MANUFACTURING CO. 

£00-^634 E> Vienna Av^nuo 
Mrlwauh9»r Wifconiin 



Powerful Fully Enclosed Motor — 

Giving tremendous power with ample rcserire, 
sealed-for-life bearings, and fully protected from 
dust, dirt and shapings. 

1 , Highly Eenciont "Tox-Rope** Drive — 

Tlic famous, efficient drive and trouble-free 
Allig-Chabnera triple adapted for the till- 

inj; arbor saw* No no noi^ie; tio twisted 

bells. The niofi eil'tdrnt and fati*iaciofy drive <jl)- 
ta Enable. Costs more Ih.in Rears ^ — but worih it' 
3* Perfected Raising, Lowering and Till' 
ing Mechanism— Far ahead of anything on 
the mar fee I lorlay — no guide ftidii t-o nut, or to 
f^ulu with pitch gr dirt. 

4. Tiew Scienfiftcqlly Designed Rigid 
Kousing-^ — Encloses all vital parts; catchtts 
practically all saw-ilti^t— itiodern; rigid; yet luil 
HO hiM\v as lu sacrifice portability, 

5. Patented Double-Face^ Double-Lock 
Rip Gauge — Estending completely acro!^s 
table and ioctrri ^iJ^i■l]y at front art<l re.ar. .\ccurate, 
mm-Marping, ri^id, safe, and with micronicrer :td- 
J us llnf'Jtt— S ta nciard eq Ui pmer L 

6 . Exclusive Precision Auto-Set Miter 
Gauge — With the patented Delta individually 
dd justed stops tor ab.M I u te accuracy, Pa trnterlc bmp 
attachment fnr extra fire, cxactimr wrirk available. 

7. Patented Ripping Extensiorts — ^Provid- 
ing full 4S" rippinj; capacity, built in as stand- 
ard efiiiipment un everj^ &aw, No extras to 

l'^'l hl_P ^ilil 4 n -I T i#n ivrl n S T _ 



■ DELTA MFa. COMPANV, Dept. Alt^f 
€00-634 E. Vienna Aval, MIIwaukh, Wlecontln. 

I Geutleni L'n *. Fit! a h® sHridl me 1 fiS tt Dett* rats.ln£ 
uu la:ir ]Ji:Ua TLLtin;f Arbor ,‘^B.vr. 

I - . - 



riljr...... SLate. ...... 

I □ t’iiecfc bene if you art: & Jielta aser nyir. 



Sealed-for-Life 
Ball Bearings; Forged 
Alloy-Steel Arbor; Ex- 
tra Large Table; "‘^Point-of-Uso^’' Conimls and nunici-- 
<>U 5 Other features, climmating for the firsc time all 
flaws In liltlnjir'iirbor saw dcsicn. 



FREE 

There are so ipany imparlant new features, so many 
Improve mentu in this new Della 'rilling Arbor Saw that it 
has been neceapry to prepare a complete booklec to tdl the story 
adeciualely. Liberally illuHlrated, casy-io-read, this booklet is 
a iJranialic story of modern etiginccririg pru^jrcoa— and at the 
same lime the cnmplete msidc of the lilliug arixir saw. 

No man who either now or later face.s [lie problem of selecting a 
circufar saw lor any tv[>c work — iiiiEuntrLal, school, or homecratt, 
can afturJ u> bc williuut thL, new LiouklLL. 

Send for 3^0 ur copy today — and at the same timfi receive the 
new 195?) Delta Cutaloj; iUuatratiug, describing, and listing prices 
of the complete 1939 line of Delta “Quality" jnotor-driven tools. 
Send the couixm TODAY! 





152A 



POPULAR MECHANICS ADVERTISING SECTION 




Thrill to buiJtlJnfi your 
own broAiJca£t rccclvrr. 
Thrill to pfrformance 
that otitfitrips toaiiy 4 
'*ftorc bought^’ set. A 
couple of hour» ia ail it 
raku to assembic this 4- 
tube AC- DC TR F re- 
ceiver* All parts are /ur- 
jiished, including 3"' 
magnetic speaker, Tmie 
is unusually d«af| vpl- 




I 



utTve ample. Send for FREE catalog that describes 
in complete dEtail this and many other vd^iies* 




UWDLCSflLC RADIO 5 ERVICC 



WHOLESALE RADIO SERVICE CD« INC.-j7 -,T bTu 
ILK l SIKTH AVENUE NEW YORK, W. . 

Rush FREE I T3? Rtidio Caloleg Na. 72.7LA J . u' t 

"tou ^ 

Name 



tuu J 



Address 



Sfote 



PASTE COUPON ON PENNY POSTCARD 



Radio triumph of the 
year Is this 1 9 T9 Lafa- 
yclt c. A " midget ' 'model , 
with cabinet of sirtartly 
molded plastic, its five 
hi-efiicicncy tubes give 
you 7 lube performance. 
Lafayette Model C-39 is 
truly a btandout buy, A 
few features^ Auictnaiic 
Volume Control new 
Wave Trap, fllu.min.itcd 
yCJnck Dial, Fully dejcnbed' atjd fih$- 
\ trafed in oiir FRFF cerfofog. 



i lii^ ratiqlnjic lhal hai* 
r\rr^^thitf^ III Vh>U 

rave on cver]h l.hIn|E vuu tu>y, Voii 
!iav{> iiimn' llkjo ileiVI- to 

rlionre fr^tm. Vuu ^el value f.iir hr- 
yond prkrr* f'roil tor vimtt 1‘IiKK 
rupy Ilf aiir tii>vv ^'nSulog luday. 



NEW YORK, M.Y. . CHICAGO JIL , ATLANTA, OA* 

1O0 liaTH AV1HUI WV W. lACHlOM UV4- 3*^4 ^|aCh1i 4| itMlT 

BOSTOHrMASS. , WtONX, N.T. « NrWAIIK,N*J. ^ jJUKAtCA.LI. 




SXOP 

CtlNKINC 
DICTy ^ TV 
WAi tr M ijr 



Ainazlitg DcvlMlIaato Yes 
JUthy Dtrt at Faucet 



Now you call filler your drink 
ing water Imituntly througli 
LuLofto fibers rtulit at ycur faucet^ 
as you Died IL The AutomaUc 
Water F3lt*r delivers sparkling; 
clear water — clear as Spring wa- 
ter. So ihe^pensilvo ihat every 
liomo can afford It. 



Croaa SvCtion 
of .dufomotle 
IfVtter fTftor 



AGENTSt Mak« Btg Honcyt 

Here lfi a quick liellrr lliat |4 LFSi yeu Iil? 
tirdfltn fiO H i>rodiirl Ti*k hi>r 

waltinil for. Write Iut I»I- simnrj'-niakliu. 
liropOftltlcm and free I'Ijui 

AulDm^tie Water Filtflr, Dftpi. T71 

eaO S* High Stmt Ak'on, Obl* 



KEW-£EM»TIOhilL— KEYLESS— ELECTA IC U$ TANK LOCK 



4 :.ii ":i| 1 if=rk?' 1 ^ i>PKN by n liirtfnm ^rv voiir K*l"OI'H 

Ti/i Ki'K^-pecjTKrrti Yoi'ii rXn- rNEcitdVf'.- nf< a 

•pfllfjniUi d-tFl'F'- WrOi- :Ebut. 

ASHLANPpKY. 



inv ,||tt=r ?T,TT (ilfni* trtillinih 

ilirilnlv fijr t. r. • I IP':.' <ll*ir ibuEwP^ iri stren: »“"’!lll 

&NAP-UP GAS CAP CO. > - 




OVERHEAD GARAGE DOORS 

Yqij f riFi InsiftlL lifl rflMmrO' on. yrj'jT til'J iloons. 

I I. IX.ICI 1 - «»TFUl -’1 Ofv^ ll^DVT h-tr*'! 

■prSTi}:?^ flO 15 ‘ r u'DrUc. CIcihth a I r- i I li'ht . j ' 

ntiirMr FJk&tlv iLLPMillrij, C'i>inpllfl>' With 
i ..-inn”uni:<, & 10 . 00 , ClIVMliif 'Tu V, Ap-mL* W»rtl»iJ, 

R. w wn,HIS eO'.. lndCp«itd«A«e. |HliS£DurJ 



WRITE for this bis 

money maker TODAY 

New IRONING CORD SET 

It Spins ROUND and ROUND 

Cannot kink or twist. 



Herr If no ordlnirj' new proJurt. Tlili nym 
Wrisl-AiuJon RtuB it ««e nf Uie mml nnnark- 
abl« RBv devi««i «y«r offered | You n^vor 
unylhlnu hhe It, llwiUHWUef ire fadelnateLl 
— firld anelltMund by tlie Inslsftt liemonRtr^- 
thoR I'on run aivo Wirh Ehl* htu alt^ecrl'i! Iron 
r«Ml that rwinss rretlF in any dirrrUoOr 
ktnfj kinklna and t^idiTur-^preventJ iimken 
n'Lrf!i, hurriad fuaei. Si^EvbI arfiiin plUB 
spin 9 round and rnund— -avtlnpa Trotn iltlo lo 
fide — keepa foriJ out of I ho ¥oj‘— no ftMutrr 
tuniBewives suy, ''JuuL uhBl I h'lnl," ic soon 
af they lar eira On. Ill 



HtBhgpH iHi cIIITi'TK'h™ whit ymi 

■b UL b liavo void or if yriv never 
r anvthina in ynur llf-e tK-fnnr >uu 

• ■* P a u II il to hP *ur™sf.KriJl. 

Noth I RET on marktfl like it— Almply *!>< aa' 
It arift ih-e Pn]c< in made. Gpf, the- farL? at oitre. 
tjUDiyr LOAPn Pnw you ran flKT Vol'K. 

TfEMtlMSTnATOn FHEF. Write lor 
■ UWWT plu moijrjr iruikini: plan. 



NO-TRO ELECTRIC 

APPLIANCE CORP. 



leo N. Clark SL Dipt. P^ll cmicarq 




>r?jeFi ji’r-ifinM tf> ad'-^rttutTH ftfrate in«»tf:ioit /^opNiar jWerJtamVff 
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V 



has no effect upon it, the paraffin must be 
I'emoved, otherwise the acid treatment will 
hot be satisfactory. The spent solvent is 
pumped from the well before the acid is 
put in. In some cases the solvent treatment 
may account for an increase in production, 
since paraffin alone may be to blame for 
the decrease. 

The finding of a solvent for paraffin is 
one of the greatest boons to the oil indus- 
try. Until a few years ago there was no 
remedy for paraffin in wells, except to 
melt it out of the pipe with burning gas or 
hot oil. This process restored production 
for a short time, but it was detrimental to 




SHOWED THEM I 
HOW SPIES work! 




tuere mxj are -TUATS 
SECRET PMK-TME KllsO 
TWEV TALK ABOUT Ih; 
SPY 

SHOWS WHEN i — ^ 
FAOER IS \ 

HEATED 



BOVf THATS 
GREAT. 1 M 
GOII^ TO 
AEK CkAD 
FOR A 
C^EMCRAFT 

outfit for 

I CMfil5TMA5 




the well, since there was no ivay to dispose 
of the melted paraffin, except to allow it 
to run down into the bottom of the well 
where it hardened and gradually filled up 
the hole, ^ 

Fountain Pencil Checks Ignition 
by Flashing Light in Tube 

Leadmg a double life, a pencil which hag 
a conventional retracting lead and eraser 
at one end becomes an ignition tester when 
the cap is unscrewed from the other end. 
It has a bronze pointer to cantat^ spaik 



TESTJNS 

iGrllTlDM 



W^htn igniti^in test is s^tisfactoryf q tight flashes to 
stoi on side of 4o'able-duty pencil 



plugs, cable, and other parts while the en- 
gine Ls running. Inside the pencil is a sen^ 
sitized tube, and the condition of the plug 
or cable is indicated by light flashes in a 
narrow window og_the sidis^of the p^dl. 

u \ ^ \ ■ ^ 



ytmt (rlanrfa imd cAtiMin mufh vfthi- 
^ ujbUs KrtuyflpcIpN? Jf you IiJiTu a ChJ'imirnri i/humjatry 
t.3Liint. i'4U''11 ouTj^l Ill rtfinplcl# Hnii)^ l,;ii]utntjury 
u'J[h liEl nw-*isiiirjr apiKuruUlS Jmd chf'jn li'Jita- tu LUTfortn 
IrW rLEEiHlrfMifj t>f JniiTtwlLnfi' t'c|;»rrlntLnEa ^DLuIntij in 
ii^e miLCLUul^. 



f I U . . i. F^d. 




CHEMISTRY OUTFITS 



dihrt ih-tf aririnfli f>icmil0lrj' ■nutfi(ji, aNiMr^.E*’-, *riffi(.i tniJ ccwi- 
t*ill Fi* daoiimfvu-' eiaminp (.'itenFrr^iEt ’t'lUdAlS at 

your Htnrc, iirjrM] tu if nut nvniljihl* 

yiKU [Tilly Drdtf ilircrr frrjni *i)j. 



BOOK 



“or free 

^^Aflvanturus In 

A ImRim lyiuH- irf JiifuTtniiifnai nod iHrlerlj.kiuiL«tit. ii tdl-i aibiFiFt muiT 
rTirilllni «[E«riiiREBiU bi fbpinNUT. Untij^pt. J'hyMin, hb|i^y, 
Lrtniu. «t, .toil uliil# y.'ni aniniC' Tfliir friemU yau nr-n k3.lr|b,ii: vpliwUi 
LbdHwif EliA.t ihiivi«iu3 hiuiocMif'AEecf. M*il nut>Mi tsdap-. 



Pvrier Chimica) Compauiy 

251 PrD«p««t A VI., lV|t$. 

flnnrl mn ycn.,r Cr« t*Cili "AiJ I'plHtirea in SciMir*”. 



,V injni: 

A^i-iirrrt. i ...... . 

Cilb. 4+ . - . 




F PH qukh CHh *v*ry d»v- all kw "nMjntf— iaV* 
irltli FKKR RAMPr.ffl 



rU'TFC [ or ttvm 
>inJ nJ |Hll*in.*w rilnllntf. AlJ-FFrtlliilll ^4IVFltl0F. 
nj-iF ^^RiR-hpR, k(i'. LOOQ iMwiDrw iHcnalthtrl 

IWkrt ynviit [ifnRtR aq. If.* Full. fTtrqdy isiMivl. iirHrrR, 
jJH vtfiTR iq InialiiRwi. Vait urR^l nfl nimTooir* 

N*i 1^1 Int. Ti^lhinf tn buy. Ey« 

tbini FREE. Qflt Ih* f ACTf3r Writ* TOD.C 

KACSER & BLAIR, Imr. Dipt 911 

DrwIi Lanfl &. I^nn A* Rb Qhhi 






itt PRIZES ~ QpiB 

II 111 ^ebann it Gatilbj 
Nh. 2U14 llriutL OitriDi 

I i»rfj ii Him. 



Stoef Calilog & Handboak No. 31 

roffK 1939 wnmas fAftt jyatuf asue 

512 J<utOnii:r.X^C 

n H. n Cl ^TEme, c.iog II9 

..Fit U A a «r Eub tmt, T> pjiGES it 

iU.'-RFini/- tUOliHTH nau Ilf nunttk. M- 
» Vi X I V A jnij uimtw. JIfl JjHncii G« iii 

bA linpHlil UnSf fBCtS. RtlfliiHiliMi, Cw'- 
#Mi iJBiua. scunt.ntiitt^MMit.itriiciiii bf axs^ 
^ BMilnn, |Ur t HatiJi, tikaAiE tWi I hindiTL 
■imh I iwii! BtMiii. Tiriiti. JtEBniirii]. StMiti 
ibildth itt. M HKIM UIL Eknt, 

SIlW lianrpiniil bhI if Uli [rivt 513 MU EhTAbil 

$TOEtiER AUMS COUP* 

AMERICA'S OlEAT OUN HOUSE 
Finn AVENUE - NEW TORK. N. T. 
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POPULAR MECHANICS 



NOW — take prtd e in every 

SANDING Job Vou Dol 








big-shop tool reduetd 
II 1)14 to sell for Ik 
papular price * Try \l 
atid prove it for i^Oiir- 
lelf, WRITE for de- 
L&il4 lind Trial Offer. 



Turn out thtldiiid of nandinE job you’ve Klwitys wanted — 
satin Bmooth^ every curve and flat surface j ust right. Turn 
it out in a fraction, of tbe time required by the old band- 

drudEery way* 

Thia new portable 
Guilds AN DER 
Worltl» with the Bfain^ 
Ifjuvea no croas-grain 
roughn«4. Smooths, 
all flat BUrfaceit and 
a wide variety oT 
curvcij surfaces j in- 
cluding small inside 
curves. WorJ<* on 
wootf^ hoiw, metal, 
slate, marble, eom- 
pjosrtions, ptastiL-l, 
Weigha only 9 lbs. 
Plus* into nearest 
liicht tocket. rt‘a a 
hit 



EVERY-DAY USES 

Sonds table tops^ desks, cabinet 
work • Edges window s, screens, 
ddOrS t Removes old points, 
vomishes, locquers * Grinds, 
Polishes, Buffs metols. Shorpcni 
tools. Hundreds ef other uses. 



papi 
and 
self, WRl 
tails and 




Syracuse 

I/OO-IU NORTH SAUNA STREtT, SYRACUSE, NEW YORK 



THIS WONDERFUL INVENTION 

fnn^Trl.- any OTclinnr>' vr.\\A\ 

ifiio ii i]]fjclci:n ga^i 
RLXTE Ttl*A7>: fJAS is 
ir 11 If fr-rii' fccrObMii.' :ilid uir. 
Ciii'iip! r, vlnam-v uiid nifirt* Plfi- 
cirnr tlaiti ci:-rl. ll<'ifpmL>ihk- 
■ hf’tiribul i-y- ^vnnlpd, 

HEAT APPLUNI^E {lOHPANr, HIT Walnut SL, Chicawk, IIL 



- -h 






^tfda.y tPi|i,ll. Qram^yaun today 



iharrr l^.=l bfirrging 

g !"»o twpf J’y’Hi Th^-ifr ii 

r:ii hpFli-. TF:^^rrfri"pv i;f 

5*^f ifui'T ^ ■' c^H-,dl*il- 

0*1^ iip.Qp 



Faster! Safer! Cleanerl 
Iteat perfurmanee. OuLa 
Trilh umooth, rlcan edges. 
No sanding required. Flec- 
Iric ope ration. Ku motor 
nr reeiprocatitiE ports. 
OporatOP on flO cycle, 11(1 
volt A.C. Idfiikl for hoTiiri 
eraftanu-n, cind mod^d 
makers. Twu Ifladels* 

Write Todav Tor 
FUEE LITERATI! RE 

Export anie«4 AD Worth £t.. 
Now Vofk; Wootom Diotr: 
Fo4«va(«d C*-, 342T W* 

Valloy Bl*d., Alhambra. Cal. 




720D 

Strokes 

per 

mlniEtB 



&nly 

$ 4.95 

ot 

Itgekin) 



SYNCRO DEVICES, INC., 



ABVERTI^i SECTION 

^ ' I ^ 

* ^ ’ How Fast on Wheels? 

" (Continued fr&iri page 646 -^ 

weight to held him on his course plus a 
giant p(5wer plant to overcome the handi- 
cap of extra weight in attaining high speed, 
Cobbj on the other hand, depencled on a 
smaller and lighter car and only about 
two -thirds as much power* The smaller 
size, Cobb reasoned, W'ould decrease the 
terrific wind resistance encountered at 
veiy high speeds. 

Ey stones '‘Thunderbolt'* — the most pow- 
erful car in the ’world—has iwo tw'elve- 
cylinder Rolls-Royce engines developing a 
tot.al of 3,600 horsepower as compared to 
the 2,500 horsepower developed by Cobb's 
two twelve- cylinder Napier Lion aviation 
engines. The total piston displacement of 
Eyston's car is 4,462 cubic inches while that 
of Cobb's is 2,920 cubic inches. 

Mounted side by side.^the ‘‘Thunder- 
bolt’s” engines deliver power to <ivfal drive 
wheels at the rear through a normal pin- 
ion type transmission having three for- 
ward speeds but no reverse. The engines 
in Cobb*s “Railton” are mounted on a di- 
agonal, one motor driving the front wheels 
and the other the rear wheels, 

Braking the seven-ton “Thunderbolt" 
called fon^^hjE most ingenuity in its design. 
In last year’s runs, Capt, Eyston found it 
more diflieult to stop his speed machine in 
the six miles left of the course after com- 
pleting the measured mile than to hold the 
great racer on a straight course at top 
speed. To stop with a minimum of side 
sway, he now uses a combination of me- 
chanical and air brakes. 

The air brakes are flaps sunk into the 
top of the hull. On pressure from hydrau- 
lic jacks actuated by a button in the driv- 
er's cockpit, these flaps elevate at right 
angles to the body, providing sudden uni- 
form air resistance* The flaps are applied 
to slow down the car before the mechan- 
ical brakes are used. 

Both cars are super -streamlined, the 
*^Th underbolt” resembling a huget slight- 
ly flattened cigar while the “Railton” is 
turtle -backed. Only the driver’s cockpit 
and two supercharger intakes project from 
Ihe *'Tl\underbolt’s” hulk The cockpit it- 
self, placed almost above the front axle and 
near the comparatively small radiator 
matrix in the nose, is covered completely 

(ComitiiUlcd to 1&7AI 
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KNOW WHAT FRED MEANT 
SAID HE GOT HIS RAY BOOST 
A TWO DOLLAR BOOK, 



PAY RAISING 
EXTRA MONEY 

THAT WILL HELP YOU 
^ WIN SUCCESS 

Yoii^ toOp wUI find the selected HsL of booka below just 

whpt you need to help you improve your job, prepare for » 
better otLe« or add to yotir income tbroainh spare ituic enmin^. 
Thousand* give these books crerlit for tiieb Bucce-vi, 

9 pun II A MAMPVt advcrtieenient nn an 

nir munLi ; „r,ier blank, check book* 

wanted. Add natne and. addip^B and mail. JlisI pay post man 
price pl^ few cent* postaRPr (In U. K. and poPRCiwiona,) Or 
remit with, order and add 10 csuta per book for 

POPUUtR MECHANICS PRESS 
Waani' 1131 B 200 Eait Ontairla Street ChrcAB* 



Ain CONDITIONING 

Uve FictU; tirnaL 

future $J.S0 

ALiriHINVM WORKINO 
For actiiKil aud Jlcme 
t^bopti. JiLsi OUl. 

205 up.. tlliiH. 13,00 

AUTD ENCYCLOrEmA 
TJie faitiouH ijyke'A 

[-ateat L^illtian Ss.go 

llO-V. GENERATORS 
Miule FVom OJcl Auto 

umia .11.00 

BIRD- HOUSES 
I5ull4l ID Hell; Sosy 

D«HUirisi ll,0i 

BLIiEBRlNT HEADING 

lur the UuiHlns 

TradErt H.IS 

BOAT BOOK 
l*owe^^ Hall. Rowinti. 

PiulilJe I'laliK. Sl^BD 

■ OT MEGHANJO 
M utiicIreiLs 1'b.lni^ Buys 

C'aa M like, . 

CARPENTRY, PRACTICAL 
CViinpiete pese^. 

HevLied ekumod . . . $2,oc 
CIVIL SERVICE 
Hume jltudy t^nurHe* 
Federal, Hmlo. City 
PoHlUnns . , , . , , tl.DD 

CONCRETE 
J(Hn [dens for Uvtni;. 
IMpuJar 

Median Itnek IS. BO 

DIESEL HAMOBOOK 

New] LHte*i 

niaEinn 19,00 

ELECTROPLATING 

Wirb Copper. Nifihcl 
and ObrnmluiTi 'IWti- 
niral batleEiii. SI 00 

FORD V-a CARS^ TRUCKS 
XeiT. 7(H> Fajf-m. In- 
cludu DeEnlLs 19:j7 

Cara 12.50 

FORMULAS 

IU5E) Mnnev Mahlnr 
Slart a inuiluejiH S1,2S 

A.C. POWER WIRING 
CuvefH all usw or n.e, 
frjr pDwer. . . 14 10 

furnTture making 

Tmila, ^tJtterla!s. De^ 

fllRri. ,12.^50 

HOUSES, SMALL 
li^Jt or, fnr tjnme 
Ftlllldera . . . 51. DB 

HVPNOTtSM 
How lu BeromE an 
f^lpert SI. BO 

LDCD^OTIVE 

f-oidiny Ctiari Hhow* 

All Part^ 51,0B 



LDG CABfNS 
Easy Plane; l!iil|c] for 

Value!. ,,,, ,.SJ,00 
MACHINE WOOD- 
WORKING 
FIrdt CumpJeLe BooR 

i>n J^ubjcft , , . , sj.as 

MATHEMATICS 
Limy tiillde Iwr the 

PraCllral Mall ll,Sfl 

MECHANICAL DRAWING 
IavltP Drill ting; tjoad 
HflliifbM 51.00 

MONEY MAKING IDEAS 

ItHH] Wavs id Make 

stfhtfl... 11,50 

OFFICE MACHINES 
All Makes. Ciire and 

Ot>cratlDU 12 so 

PAINTING AND DECO- 
mtlni?. New tKHjJi,,., 51,50 
FLUMBINC 

500 FnCLd Every' 
K^meuwiier sbptihl 

Knnvr ... . ll.SO 

TEST GOLD— PLATINUM 
Irtcmlfy— nuj- — Hdl, 

iiy Sr. fluke si.oo 

PROSPECTORS' 

HANDBOOK 

ni>w-tn Mine, Appraliie, 

53.00 

RADIO SERVICING 
Proflt- by KliuWiQif t 'eiilK. 

Kinka^ Ktnr S4.0B 

fiEFRIG^RATION 
iCIeetrlr, t!ua. Be a 
HervJee fcjsperi. . S5,B0 
REWINDING ELECTRIC 
MOTORS 
i-YacI lUUal Sizes. 

Vaiiiel. S3,so 

SHIP MODEL 

Entire Text. f’atnou.’T 
"'(iovorelan"' ot Ift^T 5l,DB 
SHOP NOTES LIBRARY 
ri VNjt. 24fHl Wentlcrful 

Bhpp TdefiH a 3. It 

SOIL-LESS GROWTH OF 
Jtizit nul . . S2.T1 

STEEL SOUARE 
How ro Hirure Anf^heg 
ul Rafient, lluofri 

TOY?*^’ 

For AmusenifTit or Priven 
Saleable Des]>;nH. . . $1.50 
TRAILER BUILDING 

Vew Book .11,00 

UPHOLSTERY 

AItvaya a BIk Market. 

Hiirt. Own JtnsineFs 11. OB 
WOOD FINISHING 
Melhodi Tuula, 

Afalerlaln. El.BO' 




Tt'hcm writinff pleQse mention Popitfai- Mechanics 



RUSH COUPON lor details FREE-OF-RISK 

FULL-SIZE Package 



C end JAY, The NEW Scientific 
MOTOR CONDITIONER, SAVES 
MONEY ON OIL. GAS , . GIVES 

new power, pep, speed . 








— In nlquidik faj^theC 

KB*iiJl,i4t »iirj 
tM'Inp nad buFn nit h-i,- 
at fUb-Hiidrlc 
ripton fn,i* null 
TbLau pBin^rtrR 
nan iijiip 1. 1 Don' 
]u 20 

iha C p.d 4 liar 

SAVES GAS, OIL 

c aed J A.Y pi^tT" fUBi'iliiiikUli n»lora 

af p1i)iJk*. ■IPrItj'-rH'baa tiutih.!- ^uin *u 
v«]rd,ii. pii,dc«. Bucikii HnaiL od liitfli 
iin-J ]>^r,n4p [Cijf TlUWlluo I' p fften 

■ Oil rkiioiiijiE |p .rl^lsed. sou 

iTHWjr j nwMppr ri>ni pmpwti, power and 

XWl-ieij4Ja.inll ■■mj.a wif rHuJt*. 

MatiiTP .If* pinol*i't«) t« y i»n^ ril Lha wnriH ' n 

I lo>'^miuK Mdiil^Lnlia wiEjl - lu-iiijunjR 

lublilL.,' [Hll,rv 1UI- IJffHKi.DU. AnVi^i» r»n. 

IkH! I! jfwd J.\v. No 

*4ii>rl:i] I. HKlnimdnt. /Sw™7SSj^ 

iluph ^raintnji. i*im t 

ib.»t rpr> 0 'r|ii - t«fj> rt 

i:|PjiIm>> itFiaa' LK “ ' ■ *a 3 J 

tianat 3fl-,n|nuCa- 

iiamo,tt.lrBlion, I Vi. 

r*y it rouriald'. rTS f 



Dlilrlct MUtAlOS, WIUTm 
DliPnlwIirt. SiiiTiTiin nAIIJ tU 

Wo ora Jiiimlnillini ei^Euafra !»' 
rito™:! tu h,pn of HA b5 l«l yu4 ti 
aupllfx. Thnsnib bid 
ilONSy bud i>|, paUa. 

■MADE iClL» AHC 
MONtH-l 

t .tppprd «riik |-cniilip. 

°‘*r i*inniC'lw«pl 

•dena let live hI> 
dire." — RiN-,1:. 

HidIc^. iMIaiyo- 
apulia. Miqa, 

"lAJRHip H3iS,5T IK 
11 DAVS — I Eo havitid 
CiVPt lu«w»wLth L «jkd JAY. Ytiiu 
ri.kU[iorD.ti«n !■ cn.ItTiInr-"—* A. It. 
Pn-p-^k. CtiiraiOi. lid. 

BipuTiiftS'^T “i* ** 

ilKiM rar li^ dayi Mmi. 

^1 Bt I^LklC'y. £*l Llauk^ir^ ’’’W-i 

bl\B I. Airt UaL (hE di;H|prD vJlil Rrir 

mbkhu mLEri^|i= v^bty di.ii." 

A DEALtlK CONSIGN iltIvT 

dei.1 b-MbLIr^Lb Rrllb ]lBiajrBiu7« 

pq'iiiccliun fr>r r-tpff-RMpiii.BlJvBR: am- 
nluv;|j marv'ha.ijidiridq,^ pi/o*. 

foldHi.; pn4 c9fipm4luB 
on. 4nc#l ReNruww- MtwlLiliit- 
(bT. .ptA NTEJilJ KA FiklR flr ^nmiv 
fa«4.k I&T1 npn 

i.bbl Ruib«up4i^af Jq p9Vturd.i 

CRAV)EH-JPA¥ CHItP-, - 

Chi-fft. 14D Kiiiut aty, iW 

I K4f«r<fH*^4 Ko Ct K,C. 

Cluinto*# 4 l Cpppipiiipua 

tC.raHV.Jay Cara-. 0«at. 14L F 

I Kai^i Cily, hiBL. I 

l tlrlpjlp ojJ 

UVr.L'I^lkE tan pHektyi t>I C pad ■ 

jJA-f 4rvtl db[Mip> -aibL, jftp p^bp. | 

INAIER t 

1 A I 
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f STATE. 



SEE THIS SENSATIONAL NEW 
PORTABLE TYPEWRITER 



Lives up to iU name. In looks and 
action both. Manx exclusive features^ 
including famous “Floating Shift*’— 
also Touch Selector, Piano Key Ac- 
tion^ etc. Be up-to-the-minute — own 
a Corona, for as little as SlVOO a 
week! All dealers— or mall coupon. 



the first to oirit the 

SPEEOLINE CORONA 



t C Smith A Cdrdna Typewrit£RS 

Pi^sfc 1|. 7?!! Tl, IVttsbJnBian St,. Jfj/niruBO. N. T. 

J“jsi tliltikiniz ifT lihyliiy a Sfu-t-illbn' 
'-'urunu. I 'IvaiL'- riidll Fri'i* I itinli I u t . 

Wrtiwr..,,.., 

J/fWY,, — 

Cftf Sii/it. 
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HEAT 



YOUR HOME 

This Better Way 



D|AGI!AM shows where k e at goes 




Circulifif^ tieat 
detect lines) ris^ tn 
tbi- cei lio^T then 
sinks lower in the 
room. Radiant hear 
from P Superfex 
Heat-Director (see 
arrows] is directed 
into the ’’Uviiif 
EOnc” and dow'oward 
lO warin the floor bjr 
adrustable Comfort 
Control Shutters^ 

OnlF the SUPERFFX OH 

Burutnfl Heat-Director 
iirilizcs both, circulated 
and radiant heai ja efit- 
cienilyi^ thanks to its Com- 
fort Control Shutters. 
It operates for hours with- 
out attention. Burns -wide 
s artc-rjf of Inexpensive fuel 
oilii available e vet j"W here. 
Choice of sizes. Radiant 
Heaters too. Easy monihly 
payment plans. See your 
dealer. 



PERFECTION STOVE COMPANY 

» C[ptvir<Tncl, Ohiv 




U-NEED-ONE 



$ 2|9 



A LI 1 III 0 bjutv. Iiook^liLhulflMllan. n bib ynur Sinm. Sunn 1 irl> i-m Licrji w 

■ hi N imn IVr>miiM|l>|Hiil|Rr»l imL l^aiib. V.i| . I I irnH I'b ^ 

1 I.I.b-WfiiiiL r.*vF!i r.-ni Tim- Tnjuhlu. In-ojirefuriH-*. ^iU«i tij If}' niu or tip*- 
l.ujit l.lii^lmp. Vr>i| Bkiiiilil nnL hr -lL^rfni< Cl>l-. f^ll.T Fn-r i-li^ J iH.w.rrnw ynu 

■uuv urrJ it. SSp IV«! HiHJtl Co., Ocpi. 271 F™E Av«.. RekF-hW . N. 

eo POWER TELESCOPE . 

vnRiAClE evEPiEce wx— iix — sqx 

N am aBlI Thrc« liyl«tCQFH« m 1 (fifTtrojil; magnllFMtuiro, au 

H W1 ■nn’-wor fpr nltifli-liTljrlnt Imairr* ’rtlh 40 and HO fToiA'pr I'Jf 
tjitrfl loni e-vmTonLbr^ Ibritic dlKiAnt {lOTflefa. 

Ahltxn. miKin. pIatvi. 

oil'.. 40 tTmca bd 

ClOHIr _ 

Mi.li, |UkwrrEul mBLl? 
tMriiiUi'wlavn.-iiFai'tiLt numry , 

CO JpM ChATi II twe In- rpncin. wulium^ U'n» avnu-m. SO mm, 
uLjJt^llvr ►■.■lOH. 5 IWVlSOnA. (nfliuH.r1 fUP uielnif «A fl 

e*aiv«md: 4 J:«nB mlsTwcoiw. Am«nnn ihaiIf. Wr imv Hm? (joMJtjTe- 
Unly sa. ] 0 . CAtAlog 4 ! Mltr^icopoa. B Inocu laira , otc. FTtf® on rAnuHl- 

mcowHscurit eo-i Dept. 4ii, s w. arth sr.i n^w vom. n. v. 





VEST POCKET ADDING MACHINE 

|f\CA| FD« kUSlNtSS on eenSOKAL UtCi A 4 il>r 

EUC.H.L BuJitfOrli;. Jic'hdfSi_ hiHI Vriwll of nM'B 

■’D..;-' 3ii.MliloK. C^ibiit* up ■« iiilllaii;. >-ia4lc: ’if ptic*,:' 

.iuce:. i-iuitilD. .feifEiirvli:. Not fl 'bb-ii-- 

— FREE TRl/a — 

&END NO MONEY! 

1 r(Mii j.J. nnLaikt hi 

JiliiL i"rj[i luiiTiu uuL xxMfni:.. LIA d*±>.r«rjr pB.V SZ-M* 

inlui ]-?i» ! LE iliJMSKTr r. M. l-qit rftfEi.i I Ai xd > 

<lUn>.."_! tij Liii.i.lifc“r-i i Cxhii. If rtoi jfitr 1 m 4»t»' ir- . ^ 

>. .liii efL Iniir ^rji<..R 3 b.irr., ThDU«aPd« i>F uccrx. 

Wr Tn .[ i£ru[ *frf. i-i-K " ta,VCUJ,*TOnM*CHI«£ CO. 

Mirs.- Oapt. 111.P. Q. Bde IIU, Chlcl^br Mlln«>l. 




BILD-UR-OWN 

COAST EltS'lMilirGET AUTOI' KOOTEAI 



: 



• Bnin^^mUT! VpUf fioCmlcr. Mldyrnl 

HUlitibTB njul jrtfitlth'jcb tlrf-n. 

BdODB ICH- G OOOYEIR-FI tESTOME^ 

i al liVM'CtiL tiCtL-i."^. W> AchTi1*11 14 ? In whirl 

!vr|a, (irutiliT kiln. miiUirEi,. tiarts,. t'hf. 5>f?[li1 I Cm 
Cv t'liiVEir 1‘iJxs ivf niALUnir tiMiik hi» 1 riam.. 

BILD.VH-OWH OEVICeS, SaST Laliv St.. Dcpt. 4.1 I . CHICAGO, Itl-. 



Sn«l«r 
en-mplctci 
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CATALOG 



WHOLESkLf DADIO SERVICE CO., INC. 

ms SIXTH AVENUE • NEW YORK. N. Y. 



Attention: Cantpiessor Users 
THE SMITH AIR COMPRESSOR 
cuts the cost of compressed air 



CAMERA CATALOG 



Here’s the bo*H^ of the 

year! A sure guide id livings in 
everything you need for photog- 
raphy. Camera.^, films, supplies, 
accFs^oriefit All famous makes, 
all bargain priced. Read the 
whole thrilling story* Send for 
your oopy of Catalog No. 
72-7L8 today. It's FREE. 



If vnu ii'^ a ramTirpi'i.’!f>r, hy all iiipaiifi, 1tivrstiea,ie THE 
,-^MTTI I . Prill tTt'Cl U>' 41 ftl'Hn >M CJ'l'CHl it Ki VCB Fmnoth. lOW- 
I'lrst |n:!r;Hiri3iwnc4'. i 'wr) me wnriit yver til rti?l.ttce luitf, ciitn- 
ijpr^rinie i-iinii.irii.fHir': In a nminrlly cif w-iirli encli on ilTlIllrse 
riivTi. firFJiliiiii; iHivmipril, rJvelirid, =<111111 ti)ii:-tlriK, iiaJnl- 
lilt, eir[ii!Ei!:|ii[^, Q,||(j u^e wH.K [hlpu uiiitle tooJ?:. 




Wlili u Fiird MOKir ATI 1 1 atmp rurilltii^ 
j'4nj cun atiWUiLile y^'iF nil'll enm- 
[irr:^»nr. 1,Ve will [iirriLAli ii Pmlifi C'om. 
[■irf.-'iifir l£wil iiiiiL AirewMifiFfl with 
itif.-triji-riiuis ((ir irinUiiUlIC- Wrllc 
IH'pt II fur rfelullti SttsUna llu- U-HF 
i-r“; liuvD in uiIIh!. 

GORDON SMITH &CO.,ii«: 

Bowlins Creen^ Ky. 





^ T® ™rh foryOH 

HOHfV! Wwid lUfultttbU, SuW IS tulftJ mnl* P™ 

MJi le (pan. OtU-wibiJiUy bf 

^k. OTTAWA MFa.CO.. 1327 wood S*-. Du*wp. Ka. 



New DITBOARD Motor Sled 



For Home 
BuEldersl 



yiHf fllll l.btlH Ji IimW, 

.tiillniiil MO'tV.il? fri 



YiW 

aftfati 

nr*wi.iliC--.. t'BJ’t- Ilf -r-inU'li^ly 
t.'iiii,.i|rlLL'1 l'>n Kil! i.'o.iT. I ijL'T- 
IJn.Mltl Mr uMier I'liiini'' l."W 

1-1, 1-1 aiHWHi. . 
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POLISHES ^SHARPENS 
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DVEHTISING section 157A 

WILL THIS BE YOU 



with a sliding glass lop. Specially built 
conduits assure prop>er ventilation and 
elimination of gases but, as an added pre- 
caution ^ the driver wears an oxygen hel- 
mets 

The “Til underbolt” has a fin at the tail 
to give it stability at high speed* Cobb did 
not consider this precaution necessary on 
his smaller and lighter “Railton.” Eyston 
uses the fin and the four front W'heels for 
steering. The fTOUt ^vheels are in tandem, 
^*crab” fashion, the second pair with a 
wider axle than those in front. Each of 
the eight wheels on the “Thunderbolt” is 
forty-four inches in diameter* 

The “Thunderbolt” \s thirty -four fed 
long, seven feet wide and forty-six inches 
high at the top of the hull above 'which the 
fin projects about three feet* The car is 
low^ its radiator being only seven and one- 
half inches above the ground. It carries 
thirty gallons of gasoline and tw^enty- eight 
gallons of oil, consuming about six gallons 
of gasoline per minute when operating. A 
truck provides the starting power because, 
if the machine started on its otvn, its great 
'weight might burn the tires before am ac- 
tual run started* The tires are smooth 
rubber, have no tread on the road surface 
and the fabric sidewalls are covered with 
only a thin film of rubber. 



on the first cold morning? 




For quick starting in cold weather, 
when oil is stiff and valves tend to stick, 
the battery must be fully charged and 
all cables and connections must be in 
A-1 condition, ff bottery cables are 
corroded or undersize, the starting 
motor will not get sufficient voltage to 
spin the engine and leave enough in 
reserve for ignition* 

HERE’S THE ANSWER 
: TO QUICK, SURE STARTING 




The Bonneville Sail Flats track , on 
w’hich the world^s highest land speeds have 
been reached, provides miles of gleaming 
white salt, hard as conci’ete when dry* The 
measured mile forms the center of a thir^ 
teen-mile straightaway, marked Us entire 
length by a black oil stripe eleven Inches 
wide* The course allows six miles to reach 
peak acceleration and six miles to slop 
after passing through the measured mile* 
While the course seems long, experts say 
the distance is insufficient both for accelei'- 
ation and deceleration. A longer pick-up 
stretch, they assert, might enable drivers 
to attain even higher speeds before reach- 
ing the measured mile wRile a longer *stop- 
ping distance would mean greater safety* 

To establish a record, a run is made in 
each direction and both must he made 
within an hour. Three sets of electric eyes» 
one at each end of the measured mile and 
one at the judges' stand in the center, give 
the time to one-thousandth of a second* 
Auto speed marks have been pushed 



Go to a itTvIci ttation or garogo handling Pq chord 
cablat, and hav* ya#r itarHng cireuil chachad for 
^ fniyad,! corrodad, undtrtiia or olliarwiH dafoclivt 
cohlat, Initoll Packard full Na* 1 gaugo BaHary 
-II Cahlai iNo. 0 gouga for iKtro long cablaif ood 
^ maka *ura of fuU ■tortin-g powar* 











Hovo fh« larvica man In- 
spoct fctur *parh plug 
wlren* If lh«Y crockad 
and worn, if means thof 
you are not getting tha 
fair hof fpnrk at Ike sjHirk: 
plugs that Is nacaiSDry far 
flolEk starting, pep and 
pDwdr* InstaiM a comptata sat of Packard 440 
Spark Plug Wires and ioof in lha alectrlcHy-^far 
sure starting fhii winter. Packard Eladric DJ¥ision, 
OanAral Motors Corparatien, Wamn, Ohio. 



RE-WIRE WITH 
PACKARD BATTERY CABLES 
PACKARD 440 SPARK PLUG WIRES 




(Continued to page 1S8AI 
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SCIENCE BARES AMAZING 
FACTS ABOUT SHAVING 




Lie Detector Proves 
Superiority of Gillette Blades 



E mploying a Lie Detector to disclose die 

n&ked cruth. about razor blades^ Dr. Wm. M. 
Marston, eminent psychologist^ is conducting ^<0 
amazing series of sbavlng tests. Strapped to the 
Lie Detector, men from all walks of life shave 
one side of their face with a GiUecte Blade — the 
other side with a competitive blade. Compara- 
tive quality . , , as revealed by their involuntary 
emotions ... is automaiically recorded on charts. 

The results prove the superiority of the Gdleue 
Blade. Also the subjects, naming their prefer*, j 
ences, blindly by number^ select Gillette more" 
than 9 times out of 10 f See the chart below ... r 
study the cvidenCl^ . . . and make a comparative; i 
test vourself. You'll prefer Gillette, tool 

f r f 



Prepare >oiir beard for a perfect shave with GiUetie Bru$ihlc»$ 
Shavini^ Cream. A bis mbe only 2S^. Try iiT 




l^fl£ClSItlN.MADC Tfl riT ftILLEtTE RAXOf) aXACTCV 



( « 

I f CDntinurd Erom {lage 157A) 

steadily upw'ard during recent years be- 
cause, among other things, designers have 
been able to draw upon the aviation in- 
dustry for engines of super -ho rsepower, 
thus bringing dowTi the cost of construc- 
tion. Eyston's car, for instance, cost about 
S50,000 and both cars are powered by air* 
plane engines. 

While land speed marks are still about 
100 iniles an hour under air speed marks, 
land speeds during the past few years have 
been piished up fastei' than airplane speeds. 
As far as spectators are concerned, how^* 
ever, a car traveling about six miles a min- 
ute appears to be going faster than an air- 
plane doing seven miles a minute because 
it is nearer the scene of action. 



Those who have seen the speed ma- 
chines in action on the Salt Flats assert 
the cars travel so fast they have passed 
before you hear the noise of the exhaust. 
And when something whizzes by so rapid- 
ly that it is gone before you hear it, its 
traveling, whether it^s on the ground or in 
the air. 



le air. i> 



LIGHTWEIGHT BRICK PERFORATED 
WITH INSULATING AIR CELLS 



Cellular brick that ’weighs one* third less 
than the standard building brick of the 
same size, yet contains the same amount of 
clay, is being produced by a new machine. 

Air and moisture 
are squeezed out 
of the clay and it 
is pressed into a 
highly concentrat- 
ed structure hon- 
eycombed with air 
cells which have 
an insulating val- 
ue. The walls are 
strong and imper- 
vious to moLsture, and in a laboratory test 
one of these bricks withstood a load of 
220,000 pounds. In every ten square feet 
of wall there are 48,700 small air cells, 




sealed against each other by mortar which 
prevents circulation of air or moisture. 
Lighter weight means a saving in freight, 
handling and laying. 



flSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 
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Onan. A^Cb plants furtiislt same 
CLiFrttti as city limeE, tio Volt^ 
6Q Cy. For farmsi campi, ccm- 
ttrucUon Jobs. OthCTite railio?, 
waier s-jratcms, all appliAuccs. 
New mo^Lib 3^ to S4HH vratta, 
6, 12- 32 and 110 volt PX. 
Modeis $57.^ and up. AI-m 
M uibinalion A.C.-D.C. unit*. 
Sbippetl compl^v, ready to nut, 
Write for dolaLta. 

Db W* ONAN & SONS 
1027 Royals [on A ve, 
Mlitnrapolf*' MlitittiivLi 



nil Liijii„ wfi4[ hull [lietie are! Kvft>' Wic n idI- 

JilJy Fiuilt. pracElcal coiil, luty cimrI] eLt^elrie 
ijiuiiir ALinpIlcs SLiUteleiiL ihviiit. MhivcImib Xmas 
ft IR'TE ere the apiecini’iUlmis : Drill PrsBi: 

f.) lliitb. drill tel'Le' il" In ill urn. ; drllllr'i]i lo 

i L'iiiiT iif ■1"' f-id'lp. Tilile fully H,£tJiiAt4ldr, Ball 
rhruBt bear Ins' Tor Loiik 'vcar. Tiie iUckcal; sht 

for qulcli, aiJttiFalP 

drUlltig. 

drill press j ~ M » 



WHOLESALE 

CATALOG 



Ji'g ■Sjwi fllfltiLlr* NUiwirlrt! UFinrt^f 
Miide rtilMEUcrii, rfpilb-r ;niiv ryj.ilir anr 
iciahtlaJ. ITp'' Liyliij, M" hii-jh, itL-j' 
taNic'. Ctit)^ viotKi up [o ihick. 



Has: 15 sblliniiT plnns i uO 

money makinj; ideas? i 4iHn) 
world wide liari'H.i'nft ; 2d1) 

pajjea of Kip value*. Also 
shoWdi to|l-TiQlch priv.e* : liuui- 
ness 9timu]EiLoi-&. All at reck 
Iwntoin whole^atc u r 1 c e 
Salenmen-Donlerg, Obtaui thl* 
faseitiAtinp BiMOk Of Oppor- 
tunity I-'’REE. Write fer il 
today, to 

IPOfil CO., hn Mdi iU LtCtMtf. MIm. 



/24 'woodiathe 



A IIIEnky, jinTDfilh 

ru mil HIT w u o el 
L;iiHy aj" binK 
n-veraltj T" hkl^h. 



ClftrtHker Sr, 



OFFER YOU A ■ 
PROFITABLE BUSrRE» 



» Nnllv U-L’I;fhK 10 llm.: fvUy adduetmijlL-s oil 
^ l-’i* liLt-hknpi: 1 D 115 Unci sti^n. Iw] rcAt*. 

l-lAll t-tH'CTj ULLlley. 

t llKr; TATALOG Hletimi.lnE; »ISO ironEo* 

L 2 ri 4 l|. 3 1 ijk!; □■rd, oLlhi^r rnfkti Ahil 

prizL’Ab, ('Hi, iiiiiiicr. ftprtipjpti- LKb^yr tmi i 3 ni> 
tiiitiide U. or C, Q. D. 



VF iVUn UWH^— AlnblrieuH mpn cenW 
become waterpriKEftiiji rsnntrAt!ti.if* uJiLi antar.iiii:i 
8eal-Seep molhtMl imyniie ftih. use. AppMorl fruUi niUl- 
0lde 1.0 (Jd or new musonry Hurfuces. No dlsRlnA. Perma, 
nenlly ciTfsclive. Vrm f.nn Itai CTjKmfif yoil'‘ oft-n walla anr 
aHvg B lot of raonoy. Petalla Free. 

' Natiotri Sgai-Swp Dept. lia^2, Cintltirutte, &• 



GRANDFATHER CLOCK 

Sbtipln -S^felhl* hnel-l-S'ut war u Eli»LU>n4i Imrii. DCME Iirl&n 

ei*ANS ■.mI ALxL. L,[rliiir "'MlJW '' Uoak prErdlij! ttaiiJljr 6 [yr lw*B< ■fflilin'l 
W»1mlm1*r, tub* ihlnH, rlvtrk inJ hntKrj niiromiir-xiL^ 
oiux. baautihil cwlnnlaj ir^nUlithft {«■;«, W'U¥ W'MT tOJitUCIlT 
HUeiHPEt. CHI mi CLMk Cft., *lda. n, CuHanbr^, low. 



FREE TRIAL OFFER 



Ea»r. InlrT^jrLr, edonlJonal. PR|Nf|N« PltEtl «ARICAIi4S 
UT> TvrM atiJ tlbpRlin, Uiwnt prkE*. Sand. jAath P Iw nt-ulaj 

PCirrEB Co.., 6 Culwmbia St., Newark, N* J, 



catch FiSHf 

miBHWi, mlak, tiiiu^^ 

t^rwir Pat- ■ 
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OH ddAL Hi Hi* ImSt thr iipppr book raurl.iin ijowe aihI utaa bold [hi.i 
l 6 odi_liuB a rw irtr, T^ril? Fw ratilor ofTtipiv Ua.ilu. 

WahiHi Suoplif C*„ JU7R JuiUalo it.. *L Loutt, Mo. 



Ti_il f»«bn irt-JawB. E*iy to huUd. Eh, to m 4[. Datollol Ulti^ TEbBL 
1/taKvi! iAt. .klodd, 09^1 .«e pid A PSt^ 

r m -M-dJ. A5n, Lawn Ftoura I'.'vetorai'-^SuBboiiiiit. fJlei. til M. 
VJHdS Uutob Bor. Tvtip OlrJ, H ull*nd ealr. Me lar li.alH t-UO, 

CacaJoa jllaatraUai aubt tnodala aud ICt. today. 

CRAFTSMAN’S MODEL CO. D«fi. P4J. Z«3C H. Aisi Si.. Mi]wiih«. Wia. 

SLIDE-VALVE STEAM ENGINE f -,. — i- ■ 

m>lidtl flE"3, for amoLl boat mo4ela. A toinirlrlt: "?Bf 

paurcr plant, ready to run, toUti iwo-cyllxulcr llbr I ri fl 

lOh UlUvtralKlK bolter,, iAfOty valve denatured | fill 

aJn>iio| bum« arid propeUcr rJc. Frl^ Foi^l- ] - 

vntn, flbIPT'Ihe wi. Ita. 

SHAWNEE EHCJHE CO. fat IE?. SiiOin p. CliKiittHij. 0 ^ T*Blr^. 



fiend for FdOT FREE MOT of Jim \ 
Broirn^a blR' Fall BaTRaln Boek I 
Today- Start aarinv money the way i 
1 othera da EverjlbiD e toe the 1 

STisJSrVrBVoSXrff: Wsifi 

JIM BROWH . . .DCf-T. MU-* 
ClawInMtf* 0M4 «r HvntpWaf Tau. 
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COMPLETE ELECTRIC PLANTS 



J A H MtUt Pfriucts Cfl. 5 Comiivfrrcial SL Rd^licster, R- T, 
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5ifw*^ POTATO 
CHIPBUSINESS 

IN YOUR KITCHEN W ^ 
MAKE MONEY/ 




Buy Potatoes 

forge A POUND 

Sdl Them es 
Vita-Sea liJ Chips (or 

35c A POUND 

T HERE'S itlK mnnE!>' Ln 
pntald i:hlpb for imy mad 
4Jk' wuirukl] Vf]iu a 

busLiii'i<u4i Of i>3L^'jEiii; 

blK (|j4ly prfi'rHs (]!■(; 

\Trii' (it an. .htsi ihluit of ir. 

Yftu r^in Jrwtiill L|)c Wumk-f- 
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— JitMt inanufsplurp 
UTiil Hfirk a luna] itPW 
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LIGHTS THE JOB! 
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ibiifi#. arlttiw. n 1 id Llh^ biHnik. 
llluplTakAl iJrt<utar yR.EE- 



MECMANIX H»D-Lm MFHS. m Pmsililm St. * BUCYRV».0 





POWERAY 
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HAVE DEPENDABLE FOHD BRAKES 
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prfoi». SU iiMrirtt*d Find Ini diti'r uf 
Mltd, Ah. rirjttin nnd _ 

5*na fl«kn nr Mpimt 
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CAMERA BOOK 

FREE! 

ElxudilniB IJt«t SiivpidlKtru,. mclbodu ■Uf FlmDir* 
mnhv ami M*lK- ■MnUnff. for tUrt 
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C^rikpf CjTfttf ~^Vt Wnbath. Dffft. K-H. tJ, K. A, 

TRAILER BUILDERS 



UNIVERSAL GRINDER ’4^ 



A BARGAIN 



C-HtipAnln 



INCLUDES 
30 PIECE 
ARBOR SET 
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-<^-1, LBtiurstar!i, iiicidil BiSFra-ad 
l.'.’inr cfofiMmiiH. 

I NCI VUES! IB eifCC ARKPlV 
TOOL SETi 1 — Uriuil 
MUlJl iTiM rantPr* >MOrtlri IIM 
I' — DbLc^it" rvl-n1l ■yJiAiill. #“ 
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n r, M. Fi|b uHil ti Fli(ti.pUl SJ.50 pifoiljojial.. 

Ry^ih SI. (Ml. l^u3aTn^f^ C- O D. 

PHIU. MACH,C0„ lOepL P.IVl.X S^XTH ST.. PHILA.. PA. 



HdewI lOc fair mir luMOt Det.uM Tr*j|«r pinni »Ull *31 Lh« nupdem [mpreVA- 
mt-Ll* known tfj tr*j]«T hDild.«ff- We supply Bverylhina al lArEAlEL T>nc«Bn 
OtlT DflW 19^ Itnilnr aiippljr catiilipa Uar^Wt »nd DiODL COIHIMatGl U tpee» 



nn\nii Trrflff EflalaiMnil Cl.DciiL Ml> ]H W. WltCWJi 4w„ MItwailw, Wit. 
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CRANDFATHER’S CLOCK, LOWER PRICED 



4hir newnl 0(f»rkr*l. a1 ■" imheeri •> prbn l*f » lelthlHl rtw*^ 
j-.jifojt t nal GkAuBTAthiir'i ChcL. Bcietl |np. norrnw wnht. 
Ilha nlcturd- Shif>ped SLiMKh POrtk-ti. CMwMdr d«»itned. K>m 
It Hthwn *Wi che>p*lt PlBUt Uc, CMbinflu. WKtt. 

AMERICAN CHIME CLOCK CO. 

1$7S RsJffrMr Sti i,lwuliiljlibb^ tikT?} Phi Ipd^l p|il4, P^r 




an? lifrhi't EiiK^ft. Oooa a thoinMfid. 
and vno r#p>al>' |oba at an simxLniftV 
low coAt on aluminum . (mn.. 
PHHp^U Btael and dlIkP fiietalfl. 
J s 1 ] ndiapcDAlbSc in auto 

iMb FbnT'Kfi.ki'fentljaTJuuitKHjy 

^ rcpiiim, Unbeatalilt: for 

|MN|HHHKttiry,f arm ,anetnift;r, jui- 
QyAjXjlSitoF. ah«c!t Inct^. raOio 
arid Dicycle ri'Uair?,. An Y' 
can bntnjTi^ wIlhomN 
. pre-iHini;n!i#*|i*rriooe* wStK| 

oar pTraiJrin InptructHinBL l>aeii oinnjr’ 
'.'i> IP IniliiPtnAl atkL 1 r .HfortliHt ioh« 

lO-OAY HOMETfilAL 

■ rwn. It7 3 -lit-*- L l-.leclTic Turriti ■ 

rrjT ID at r(ah or tTr-l wie 
Jt Rti^rjliitelv Fr«4 JtF liatptnir (□ iPtPb- 
dtice il. WN’wi fcir Fiee iMLrtindafi''. 
CLCCTItD-TClItCH CO. j I 
^ZeSJr BD MlehlEan Ava..ChbciaD J 










ATLAS PRESS CO. 

114) N, Filtlur KahituiM, Midi. 



LATHES * DRILL PRESSES 
ARBOR PRESSES ^ SHAPERS 



h. 4 A. A ^ j- 
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Skeleton’ Made of Auto Parts 
Warns Motorist to Oil Up 



This ttjaeniri^ si^n tells motorists 

it it ffl keep the ear lubricated 

In front of a Green Bay, garage 

and ^service statiorTis-a startling display — 
a skeleton made of woim automobile parts. 
A mechanic. Bill Graunke, conceived the 
idea and collected old parts that could be 
assembled in the form of a human skeleton 
which would stand as a warning to motor^ 
ists to take care of their cars bv proper 

Invisible Rays as Yard Stick 
Show Billionth of Inch 

Engineers toy with iiicredibiy minute 
measuring units, too small for mechanical 
“yard sticks/* Recently Westinghouse en- 
gineers have even usect'^^^Tay^lb measui^ 
the crystals in a new hard -copper alloy. 
With these invisible wave lengths, they 
determined distances to a billionth of an 
inch. Cathode rays draw curves of a mil- 
lionth of a second duration. Precision 
gauges measure with a five-millionth of an 
inch, light wave lengths being used in the 
last two cases. 



RESERVE YOUR CATALOG NOW! 



bc^cL f.>, JC.' fiJh workinj^ niodtiln liavi* 
jjiwssL’tl the riai'i Ai]j)j tcijtrt, ftttii neft- AiEu:^ devthsp- 
ineiil^ for Wilt sfatsTi bf tiff thtf nrodiiction tine, Whut 

tort QC'VC'lo|ilJtf*pt^? How wit] thi^y hunt: fit yaU in yfJUr 
briKintsfl. Or iTi yolir llonlc^ shop? Hp on*' pf [ht first in 
rmiinuinUy lu Ijuit i?nniji|p|l(? ihf£.4rtujil iuh. Writf ImJuy Eu 
ytnir (i>|>i,' of |||i- IfKtil .\thM 



ASSEMBLE THIS HIGH GRADE 
ELECTRIC RAZOR AT HOME 

Earn Big Money! 

BUY ALL PARTS READY 
FOR INSTANT ASSEMBLY — 

NO TOOLS NEEOEI) Make *3 

or mcilre On every ra&or ytiU sptl. 
Alt mHALehL>d unit pfirts fi'nirt 
1 'cjjutnr produclitm line. Molor, 
fiel4,| coils and corii rome h I ready 
asuemhliid. No eolderiiiff 
nrif-nt needed. A few minuten nf 
yoLir Spare time esn start you in 
n profitable .bueiny^e of your ow'n 
niaktnsr ti resralar m^andard super* 
qualfiy electric TfiBor — jugt like 
the ores i^Eliiur in the hfpher- 
lirfcFd hl‘fleketa fijp to 
KLftFt TO'BaV wnri | nr tori — Ortl-I'r 
llrsl KEl frrvfrt ihLs AO 4ini1 niW-f la 
youmr-lf iho erTnt iranpy-mukine noKS'l- 
hlliilea in. this ne?^- fletdf. 

Sl.95 in LOTS OF S 
SnmpleH eto. 

FRT5E — Screwdriver nnd fu]j in* 
struetiens with each Kit AH 

Paris LTUtoranteed moehahirally 
IierfecC 



CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 



lioklnent Cv., 13 U W. NOrLto Aw., Chicana. EU. 

r r ... . fill- humliLT nf F+l'Il-l 

r.O.D. HalitmEc L'nbt fcir wm^li I m||] jmj- Tijutnut-i SJ.Ji ibtiiii ii'w 
renlB poxtnirc'. 

NA^IE. 

.^HDIIESS ... . 
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seg:^ok 




fPCTU 






IKaI 

9[«-b 



J^OOKS and "ToqIs" just exacMy like a Mnh-pricad daublg-barrgi 

jhol; riun T«vo full s.Ue< blu&J i(un st^E bar rels and blued alcel jacket 

engraved hti true shotttun style. Break action cocks both barrets at 

once- Automatic satety tock^i bolEi trigAeri imtil released Automatic jh-J 

SO^ahot furceii-fecd shot tube In each barrel. OeUiT hardvyood slock. J lit 

See it at your dealers. Send for FREE catalog. Se« tha Dnuhle'Clun 

^genu Ine Telescope Sight [only HD =^7 other mode Es^alhn lull color 

DAISY MANUFAGTURlilG COMPANY — SZ3 UNION STREET^ PLYMOUTH 





CA™ IN' FI a CITI ^^w iircac hUiJ-J- 
li]« uptuTD uudcT V'.iiy. Mane n sup^cj- 
or, more jiterBiflurni moLcrljiI-^Lhe 
kFnd dcmjvndf^ by y»iur irailL — ttclticr 
WLf tie'll. Cdnd Qfl^ELir lllc ill 

•pqniilrueMcin. yell'H family Up lu lOCCTi, 
oi'er IziuTi ufaet Urii 

TiVE liQtilF Vi>t’ wiTti [inn ppi- 
duerjr-a marls! riRcy (Wjuirtnj! nuly 
modoit InvPHl RirnL. Ruti: tnatcrt'ib 
fiiTt-r at c(rn: end — OUl-'Jjttl 
emiT^e Iruui end. IliK dally 

pradtii'iJ-fin K'ltb one to fhreo men. 
Vma nutke crimimm] br!cfe — tare brick 
“■In over 40 beAUrirul CCikirsl — also 
DFXlPTnNE in P nljes. 

IN'VEsiTlG.M li JSitAV. ftpnd Tor 
■’■^ KpyN to t^uivE'F’f."' Ir leUri the 

roPipleia E[nrj'''^ho¥i' prcfirut ma^^u- 

rpq'rtirrTR; are (■■i1-'^1 a nil ti kI 

pm^resHi 111 tt kss-imetffli oneripp: pn- 
opp^JiTijnSly for yrthwlh^ r.\- 
paiiHluu anil [iT'jQt. tV rJ ' e I Oiay . 

W. E. DUNN MFG. CO. 



,-i_, end W. 14 th St. Hollands Mklu 



MONEY FOR YOUR IDEASl Wa M sfiekiiig 
ingemoiia photographic doTicea and 
with Ttew to producing and marketing aame. 



Submit yours. Fair Ireatmant aBaur«d. 
Prompt deciBiDn. BESBEE PRODUCTS 
COHP.r Trenton, N. J. 





"A Kalamazoo 

iK$;s:r Direct to You" 



CATALOG — FREE 

N’t-vilj 3(l0 and Biz^j of 

Ilf^lrra. RanjisB, Fumacea at 

FATTOHV prices. Eaiy 
TertiLS- Wrlle twlay for FREE 
CATAI.OG. N>w tey!«t. new fea* 
lures — 24 ^hmir ahlptUrntt. 
Katamaioo Stavv & Fumtte 
HiKhnltr Avenue 

Kalamazw Mltel|lo»n 

0^*9 i>h;ipd,odd £*ti«n*e u»«ra 
IS- Yeim- In ■uvinee* 



Write fDT 
FtTEE CATAL.ee 




CLAMPS 

Vv* morv vIiubes* u ''bdpf " In' finriH joIbU, 

fw ueunb- ilrilli^. uviEkr ud jirulai, 
fur tiiytUna, dTkB'iB(-iB bmI IUiIbi' nui''t Sbi'e t<M 

mrriK e<xh| BhmiiB. Biut bmI "'rtsbr" 

Cl-mriiM «n Ihi VDf? IwL TViobb BLuatf^tai! h«v4 
Iwwi «a)«ot«d fur LKe hesda wort <ii4p& 

ADJUSTABLE CLAMP CO, 

"Tfie Clamp Foiks*' 






Brip Pt rll 
BHVDt AlUy «r^ fir 

AU MUfL ntful aa.J'l 
tuE (7 liH. I fur t 
oAdKEwri — iwanC-". 




^er-XAarn 



$425 



#Brt-fKBkl 



‘rkn rndii*hi ill Amer- 
Jira. h.jj 1i«rn ‘■pHinr 
E 'If. ^ i>-W )rnn| -ra q n Qf 

Lhkv »nis»ri. rriLrJrnl 
r-iMjIkl ljr-pi(s r.impr". Rt 
3^1 tins. eJIriHii fnilii 
qbrit rutmlry '« WfVfHl 



lli.di'urnq:tlixnri& 

J'rpi-M>aD F'pcvd 1 .mE. BMolcful 
Rfa^'jV ‘bluhb Pimiq. 
Ikjhn ITHjLBj^J. E'iSIA lilbi 
/-c.in.p*riiiLnnL Etpiir^irM tr liii 
4ii|r r QiursiiibPiL. t/rJrr 

|.^i, .tj*. 

EVFff-SWUiB'P MFC. CO, IW W . FkjriS A». C*i»a». IH. 



WHO Said Model Railroadiig 
TAKES UNISIAL SKILL! 





Tiiet*q-'a A JiJir drtninfl far Ube nvAiiv jL-iMi-ioalnl artl>r:« 
jis-u <.'■» niii.LJ? Vb-Uh tnt Kawii Li;:uln‘n'!'ait. .h^l. L^^lly 
Wi EVK>d pimi'y lu jmi.f- lime. L«m' 

plr-l!j lii^luiijlnn' tncblif. IH-Ta I , prtll'<-nbe. Bli*., iLnq 

full IfuttrupUnnfl. nnlv cn nt L.'ailiniDKtPTt- 

mentSii.H i - 1 . or ■oril'i'i' dlrt’vL and iJky [KvaianA-u airi Arrival. 

■' 3.50 oojitldB U. S. 



k WhffjflrderltiffdiT-rrt. cl Ip seme of ytrur Dejian- 

■ CC mr-nt atori; Iri Ihlt^ stL PJb'f we wHI InflVdD wlin 
yew wt, Oim eoflrp iFBe proj Ect. lIUlAlnited CAtalUi: I’OC. 

1.. A. SWEn CD. Uaptb A-TS H- ¥. 9 



* Only tboae irhn djChU't knov the whola 
tABclnatliij; Htuf}' Of Ibid Ltuiittca bobbyl 
It'll all AL tonb in the new 
UhtAtUflUe. A perfect srolcl mine of uacful 
InlormAtion. colorful lacta about raJlroad^ 
mg. charts. itlagraiDiL lIluatraMODd— A Oum^ 
iitetB Kulde to all asCHicte Of mi3ilel miruod- 
Inii frum me nr^ exiutaratinir atew of the 
bofilmier to the very i«tmi det'efciipiiienta 
In new-fltyle equlpotBsE. Fud to read I In- 
valuable for constant raforenool 8«ut 
lor youf copy io^iv to ScaJe'ModeM, Tno4 
Dept. A. 1 S 16 ;@. Wabash Ave-, Chicago, HL 
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M illions know you can't b«at WOL- 
VEFINESI tri plc-tann cd hy 

wcret proccflB . « . soft an lambakiti, touc^h aa 
ttailaE Full Grain HDra«hid« » p p apli4; . * , 
yft always tlry out loft aud oomfortablt. 
Cut to fit the band-^Bt-wurkf Scama l&ck- 



stitched with fame 4'Cord thread tistd iu 
famauB Wolverine SheLl Horachidc Work 
Shoe. Try on a pair at your dealer 'a today. 
If he cannot supply you^ send us hii natnie 
and we'U mail you a pair like those shown, 
for only 75c pastpaidi Bizea & to l2. 



WOLVERINE SHOE & TANNING CORPr 

DEPT. R-£» ftOCKFODD, MICH. 



Offcryoijr cuB-i- 1 
tomers ftenuiue 
Wolverine Full 
Grain Horsehide 
Work Gloves. 
Fast-scIlinE, oa-p 
tfonally adver- 
tised, Write for 
Catalog and tested 
sales plans for 
new dealer!. 



Pony- White 
Horsehide 
Driver's Slip-On 
. Pattern No* 

I B56S 



' WOLVERINE 

HORSEHIDE WORK GLOVES 



AUTOMATIC STENCIL DUPLICATOR 



SAVE MEf 



Amusinii ueu- FritiL-<i-rru« sicueii Dupii- 
ruier AuHHckstle [fi-d!ns, AiKuniliHC 
Inking, FiiH H'* X J T . 

Other models abm. ac hjaii^iatiniint 
Tnw prlsim, T^rsIM frcTn, 
ulwi inv BampLc-s i^f work 
tJnne. I'aer-AKeaUf wtlle 

professional Products 

l>*pt. 11 10. SII vBrtan , a* 



Don"! live with crippled furniture, 
chipped veneers. spLintcfed mduUl' 
It * rew "doinj ihttn ever" 
with RogcrE^ Made only Trofn «xl 
Aiih ilctna. Stays put lonter b«- 

ppi|$e h's ^JlTongcT. 10/ pnd VP in 
tube, bottle E>r can nt hardware 
stores, or send 1 Q/ for full size bot- 
tle and Kt of project plan*. 
ROGEAS, OUucssHr, 



3 SpetHiB ■ 

1 FwiS-anu 
i fluHta hfahn. i»rr 



IIHBajr tuiUtf (lit' jiTUut, iTUCh IWjUU OT- 
nijTPiFHB. [^liiitrr rh*icbfli^ coHntr?' liaintHi bW. 
{TIubi, bBrrowi. FNiJUvAtcB. rm»p rvW 

w««diL ItiuiB bflii hin^Kin-tr'- . :r LT' ^ IT.r. rkliBi or 
*nUini Evi 4 .b M'rllB PRCe CATatOO. L>;>i>i 
Fac^'v Prim >nit Itt dav Trial PiBrt. 

^ ,V*4rW <!/*-■. 

A SHAi HFB, CD.ISill fuailr,,eBliriwe.lCini. 
f llQ « Vnl A3ni », , hr* YtrL K. t. . SSI£ & MhvIu 
/- In,. Chitiit, IIL, 0 lirtl tifa U,, BDlumbm., 0. 



\An IjigERI 



BUILD A BIG PAT BUSINESS OF TOOB OWN 

I'few tow prices. ecLEy ''pay- aperOTCi lUEler. and OpetiE 
PMl-9l-prpEil" Icrms On ntw up u b-ig |jfr[-d in C|unli!y 
40 Valt Arc Welding. Opttu welding buaioeaa. iQ peya 

door la pay jebs lhal Trial in yaur shop iels you 
carry real prolH. Hebarl pireTe ihel extra praEits will 
Weldcfa ore t’Qfier to J-r-lil pay Us owr way. 



'BniLD TOCR OWN" SAVE $300 TO SSOO 

This compacl welder unil. you-r mo- 

« tor and chiuaia ^ives you modorn 
potlable WL-Eder Ehal lets yau gel J 
I pcciljiable outdoar juln;. Write la* I 
.■ -1.1 day lor do tods — no abUgoHon, l 



lSreIdin?„ 

Shops 



BDBABT BRQS,,89t M-IUTBOT, OfltO 



I'M COMING' 



ONLY t 20 MONTHLY^Sff 



AUC WBi£l^ 
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* 3.35 



ONLY 

FOR GUARAHmo 

ELECTRIC 
PRY SHAVER 



PiyjforltsTlf in 2 montJi* on WidtiK bnivKn, K»bp9 Ihd loHom 

^ . . ChurcKilJ Electric Dry Sfwvtr ytm s . ■ imontli . . . dote 
*Savc , f . at tKe Mine time maiMjei *r»d le^condiliont ikin. 



RUD THB£ ADVANTAGES 

|p|; ukE nofi^llOtt'iE'e 
2^ AIMmfPOK iiHAvinf IwAif wilJi dOdUc 
tiitdnf < ■ New 

jkM liniihrd i«i4 vf ■.Ilf *cLivc 
timrldMl plirtiqu*. 

3_ FvHx l«l«( *Pfp#o¥k| bif utHWr^ 
wriLcfi. labwAtofiti * ^ . H«w 

improved l«i^ Uf-e mtHor f , , 
nofwii ia «|KfAtMfi. 

4^ Ciwvletc with utd 

pluf Ht iltfAfhvfel^ P4?k«d m 4 Eak 

«r(oL utility 



Ttn Day Money Back Free TrUb 
. , „ Compare iviih any Tl 3 com' 
petJtion . . ^ Fully Cuaranteed. 
. V , Operatea on either 1 10 or 3^ 
volt* AC or DC current. Send one 
ddlsr and your thaver will b« Eor- 
warded immediatety C-O.Dl S2.55 
pJui Uc pcMtag^e. 



F G. DENNISOK CD ^Q. A Sd 
Mitvaio tauait CiMifriPHE. mm 





INFLATE SmiRE TIRE 



Atl Bin ivliK Kpnj* iLrii lr. trunk Hhctulil 
linvii- iliiii rfinronlrrit ''SxMi-fe-Alr iJonruTilun ' 
Ataurcpi' Binar'!! tielnR !ii!‘;'rt'rl iHlu'n miIh'T t!:-- 
mtv piinnl’S upSiLJriiil: <lA^JiKi*r -h Ir^^' 

luic ttiBKi t!f£i Rat nfi^i-n m'nl H 
T^^rt n«^?3arV Eo lioini'k IrunK df 
saae'r I*] luiiuEi! the UrtL 

tliM-t]iin 

iniftk. it::di 



Y.iiy iltrul- 
lat-lwi. simple jhfi-tiueU''iit 
^irllL I'fliil ni'E. |(!«3 i nimJ’-y [tmlrriflls 
I lirnot-linUl Tkllj UfVV «niJ --■<'..'1 ifirVltil 
arril fniMp^lil for ami iialiu' o< your 
tir-i-TiH-iil an:P5ri(Hy ili'jlijr. rfiiaiMtiteetl 
;H-rferL inuti^rlalB a n :l n'orlimauKhlp, 
Mofii'3‘ K nc>t SitlidJldi:!. f^otul on1«r 

tUri"^^ U) ; 

P|0NC£R SPECIALTY CO. 

512 St. Jaaii Art.. Pelrolt. Miihitian 




Suit ytM <i*p hviinirM *'nli lEe «w 

‘'(VLiyt Ali-Elrt .1 nr ^4>[M:ofri nirhinr Stad Fm 
b«klri:"5ij;MDni7'Froni ihe-iKirH pro 

rwmuUi hKf«vrj’T (MCLfii^ial pi}|K'i>Fa fonlKnan. Jr uimp in 
popeoau aBGwfBa atiDfiATtopt or AMintea 
#r4.O*e«a04 CI«iF*l«n4.0. 



Amazinq N€WGLAIE 
Beautifies and?rotect$ 



AcufTi fyX 

Uantuil mipor- 
iBitiijF QaicH 
dinMi09tr«uir — 
Good 

liriHiOfy. Wti1« 
Icxliy. 



CsT Ovnefj' HttI MA^TtR GLAlEl - 
Itir ace$aiiiofUB.||y diS^real luiter lor Dcrii 
. and used cir>^^ 

>I 1 wax - mrt 111 ml po4r?ll — H ipajnl 
Mthmfl tiui "EmEAM^ ovar the t^narr- 
A crwpy liquid - qakk uid euy h> 

■appisri tiivei a lurlL g-laif-lllie 
Kveii iiitplii>r nnrtvcn dnll 111 LatlJ in 
■mtfillia to A rOirl ArttHlltlS luiUr-bcam 
tirul, ip^rkrirve vlfi-ii and brdliaai'l HkKan'i 
fir5eFmrfc-3o«o'i .iimrl the 

fFwei W' pTDiEciil S'othlua like ill 

FREE Wride now lur Frtr biK^klet aiut 
AAIHPLC OFFEH. Free Tria.1 onet. JuU 
frnd. :^vr lume and Rddraii. 



maiTER «i,ja7E ce., w. Hanwnno avc.. AmwaUHCC.wifw 



Increase Your 

Earning Power 

Apply time arid labcT'SAvinir kin lie to your worL. 
Your nmei^ney n'ill soon be fecagoized Aud you will be 
JD line for advancement. 

If you do maeliine ihnn work of any kind, abret'metal 
work, painting^ irarpeiitry, atito Impairing, fatmiDR, con- 
crete work, pluitibinis, electrieat work. w«ldin£» buildJi^- 
^Loea work, gpneiral repitirioR, toobmakiriR, poultry rait- 
iiiE, niEuionry or home repair work, gat ttia 

LIBRARY OF 2400 

LABOR SAVING 
IDEAS SHOPMEN 
AND handymen 



JUST PUBLISHED 

SHOP 
NOTES 

for 

1939 

417 Articles 
606 lUu^trattons 
224 Pages 
Price 50c 
See partial list 
of 

contents below 




InelitrllRg lliti haw Lwiie llluiilnitod ubova. there on 
VuhJEnCd JPI thr tihop NViten Library of 3*n0 Caafly Under^ 
atood atioit rupi tn everytEay JuLm*. Hem otp Juat a few of 
ttaa Nubjecta taken Ituni the latCAi 



AlabEilcT. TiirnlnE 
Auto 7.l4rhau kp. at<ori 
Cutp Ti^r 

CaTpqntr.r Klnkp 
TiTpirtinH Ri«i,n lldpp 
Elprlriclaii '■ AMp 
^It¥-|cu KnitDVdpt 
Tprm B-n«) UpPirpM! U^iiiiE 
r\u%\mt. FiEir.l 
r>ip UhEiiiE. Midrfi. 
Gfpwrutiw. WiAil-tJrlvMi 
Chiuirt flpiU*!** 
GIivh hl^piliic 



{IriiuK IMe, C-iurrlbr 

liipili# KfitaLd 

>lpDblBW(.'l l[«lpp 

MArtIr. Ivillallou 
MatAL*. buFfiai vdpI 
F'-olHili iuE 
htdlpiLi. CIkiiiIviI 
r-oJoTini !»r 
MnturipL Mpipf feiT 
J^per llABiqr p llptpp 
I'l'tlpivi 

PhotOhEripli'In RlDkl 
fBUlMT ApplIflUtfP 



PrEnt^rp. Biutp lar 
NIl^FiPr. UofHpXiAdM 
HJiphe Jtrtrvl Wart 

n|al4llnpp liipnl, Weetim 
Tp1»M-gfT bfgqrit' 
riiiapj I'uitBItK 
'^'ralLptf Klxila 

Truti Priw. lluliMfur 

W«d>IUi 

Wiutdu* bb(i]jq!'p, NweI 
W«Hf. BecdiBt 
WmhI LAPlLg^ IIi^naBTTVid^i 
Wood Tuml^c, 

0«[iaplci.« tj-BJUa Ml 



Earh vnliiinc eontalhH approitmaTely 400 articled ami liQD 
UUwlrfttjtnis flJKl bug 2f)fi or rnnre pa^ee. Ttit* urirlvaltd 
tlbrary ot aftop belpa may be aecur«! for a llmltwl lErae ofllr. 
After tbe nreaent nupply of bookK la ekbauathd the OlTer 
inuat be wiLbdrawii. 

Ma Mait0y 

I POPULAR RICCHANICS PRESS, 

I IQP e. OnUrlu St,, RGurn U3t, Chleage, 111. 

Rend me, per yaiir offer, the followins booha. T will pa? 
po^mah tiTlee and amnil B.mnimi of (rfjatliEE. My money will 
Be refunded if I am nut aaiLifll'erd. (Cheek wbut you wauL) 

I □ 193S Shop Hetfli and Laitha HandhOak ( Matal Worll- 

I lngl, both for 9So, 

□ Shop Notoi Llhral-y if vola,) 

I Name. - 

I Streel uih1 Xn 

I Cltv. . . Frale. 

J *C, O, i}- appHes to £7. S. and jKHttiSiDm Dnlp. J/ ifou rejfda 

I rcmUtastat mU-it orttoe. 



frk«t trn'h'fl£f pfr'ose ifienfi'tMi jTopufQr MEChnnica 
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IfiSA 



DIG MO!\EY DGILDI.\G iUEAfy'S 

New Portable OUTBOARD 





BOAT 



IN A FEW tlArS AT HOME! 

1.111^ IJcjliE. IK> lit. bluf]i 4uru.!-^r ET...H 

^ i.rllty IMH-Iahh Du 1 b« 4 rd Tnlt# 

lirf*' L>.^ hauJ I)F .KkP. InkiywlT, 

IT'SC . Mf-r-' ir<cJ IWP IIIUP# rtiilp* liOi- 

Cfl'Jiiij. ^rRi^4.>\'! j4riHbnl ittuiniuuji^-riLb^, t.'^- 

■'IrTKlIltH. K'il jiaUitahLy., ii-hvIL;, nfiaili. 

'•>r>.>ivuiai''nl1ir. Ni> t;v OR'4 U4ra iktf^ i^Eii dintitj^ 1Q 

'■CK" llb'idic — *|[I Diik-klp finni S'il fh". 

ft»r Jlccoilp. IjIFL MHildk 'T’ffe.-' 

It Sn Marltvl fit., 0*»t. P-Ut 
CHI CAGO. tLC.. U, 4. A. 



s ]■ (yr li!M '.III 
Ui ft Lbt. Rixfli 

GLIDERS 




T/f£ m/nMTsets youHm’ 



TC5T-0-LITE 



HtmffMt fflHtrltAl Icflflr madf; qurdily fecatfs 
tmubFe i|i tl«tli"iE circuits, fiitctr ciit-rijutti. mbtArt. 
ridiBi, cUr Has 3^(101 ui^i tor iTcEfriciani oi- Ih-onip-. 
Test I Any vintage, J FQI to 55fl! telEs A.C- ffcm D.C, 
EicocI* firdiflarr clumsy Icjt buFli, FaunUiB-Hfrit tiic; 
Hrlth pCcket cli{), Liletime gusrantoo, 

L. ERACH MFC* CORP. 

SS Dicl(«ni>rt £t. NewarKt N* 1* 




ACE TOOLS 



urt 



JEHTHttoiiP TnM>bil rvithuv 
SlUlu Ity al^lbn 



ARMSTRONG BROS. TOOL CO. 

tnwi /laUfT 

3U h, fr^nclitco Ana. Chl«*pv. U.S.A, 




HENRY 



TAPS and DIES . . . 

Aijduraip^ carefully hardened and tarn- 
pcred. Com^kte ranise of aites at your 
IdcCl fis'i? and fcjl fCUt fI Orc 

HAHSON, WORCESTER^ MASS- 




POCKET SLIDE RULE 



IF'av# Nmc- anrl; Tiir-nl,^i cJTiin " .Lli thj* IMIfI lity 
NnHIjTfil II;iv A-n-r-li S<‘ali.‘-.^. .ML|.|.t tulles. ifl'icFcs-i 
«iuariri.i l.tkvR J4'1L[WTC rcHti, r-cnj^ t‘»i^'-iJi|if^r^-nrF onri 
anoa nt Jyl^c■!^■^. Iripft.-ii lcyn]p.-,| h bn COnsUnirtlrm. 
Nf> S^-OQJ> rVTt CET.T ULOUl. F’Ha In vrsi iKM'-hnt, Srnrl .ur» 
1^1. Lsnmiki ApmI nji-rLfEri rminlrt'i.''j<,l urii] pc<l'4.Hv.i> qlbrre f^ili' b'- 
laai-<ii‘r riUM.' w>lh ihi3]ru[?LLj!i.C. Li^biJ, 

IND^CCl SALES ^Ta^TFOaO.. Cl^hlH 




COOK and HEAT 

la T«ar Prnvnl Slarr or FurrnKe— 

HOTTER— N» [>rud£er\', 

1 >1 rt or A aliefi— M n re ItcaC 

Quick at SAIAl-lt COST 

OVER 40,000 SOLD 



Without Coal 




Heat« any oil iFurner r vorjpatlcrt out for tow 
fflflt. pprrecL [KTfqcuinnct. Hurni? ehrnp oil 
n ni-w way w]T.Ftoia pro-Kern'raTj np OT fltifi- 
Idfu; 1bgj. Qulnk InKu'iBd Ik:hi bj pimple 
Turn of Valvd. 

TRIAL 

Pros'c il 9 effleluncy, 
eonvoislcni't! jvrul tco- 
tbOTnleal opcraiton, 

Wifig Imngilialek for 

FREE BURNER 
0 FFERT 0 A 6 EKTS 



30 DAYS’ 



AGENTS 

SalMiti^n 

eiG MONEY 

1^. Sil«i*T Mvi:''|.g3ri 
Hllpwpt Ilf i'fiij IJ i; AT 

you' rjidp.^' i^:.ifi|ilF 

Bunipr t^i. 

[<n>dii<«p.. 'Vdtji gin 
amp lor 7i.EPBba' i^IYpp. 




QiliCkHEATAt 
Turn of Ifofro / 



ta K.Lk« 

AriTfi 4W juU lirn*— mill l-r rA:'Pii-a.rfl 

UNITED FACTOmES, K-751, F«t*ry Bltffl., wln™ City, M«. 





NOTE THESE 
PRICES 

Dbfic Sander, BL'tS .W 
Drift Pfijjas, lb' high 

... 5 3fl 

Saw, 10' ihroal 

^ s.sa 

EfIi Sander 4' x 4' 
druni4 0 00 

lathe, S ' Swing. 30'be- 
(wrcn Eomers. 9 sO 
Sand Saw, tO'.. Ifl OQ 
Benchi Saw, S' bfade 
11 M 

Qcfiolt Saw, I' biid« 
^5 00 



PrJ(« 
Wtit oF 
Rockies 
Sliotitijr 
Higher 



Artide CraFt Twls £tve tlic home croTtsman greater Talucfi 
tram was ev-cr ifiought possibile- Designed and engineered 
fight. Quality built for long iervice a.nd. accurate 
Vr-orkmarjship. Priced to demand your attention. Write 
now lor FRE.E, CATALOG illustrating complete line 
of Bench Took Mode! Makers and Acctitoriw, If 
deafer cannot supply order direct. 



ARCADE MFG. CO, 

1219 ^hawsee SL FREEPORT, ILL 



ARCRDE 

POWER TOOLS 




Let the FOLEY SAW FILER 
Make You Indepeiiileiit! 

■‘Tlirw motUliH after I r^ch-Fd 
mj' l■■ul^3■ MIcr, [| 3]Hd uvrriiafd for 
EiHoir. 1 take Ju frum to 

$1 5.00 JL WiNfk itK pjijf-lirir.'’ eaiys 
J- L. ts'cwnL’iii, Lih. “U'L.M.r yi'iir i 
tlliMl 2.n!iH aawsi, tofatinK 
■it Our Suw' >11cr amt lltitoothrr arc 
esMlU'jT.''— Krncpi Kntli. N, v. 

■ ‘ii\ e arc tet till a ^'i>ry fn>UKl 
Ptflbifl.H; W'Lih ytiur /'iw Kllyr 
n.ni dofne illl nvi'rai'i^ IkUHi- 

iiLSH of on. i^r ibonch.^' 

— A. E. IllVlllF'rhltlL frjio. 
f^tarl In ana re ttma. Nn ^^ik-fl- 
(■nee nmfed in rin expert work, 
a-ithrmt eyr-flEralri.. wilft a 

FOLEY haIic 



k 



yi-iir r siicirpcncd 2,O0i? hand .huws. r«t whlrli i «ot 

sn.-i4..‘jiO, \[FUr cijutninciiT haK onaiEc a bbunnl: tlviiia fur nu- ■'■ 

JuliTi Joiii'pli, (’idif. 

O he I’ritf.'Ji' riK's ALL tJnds (li hjuad naiv!:, h4bicj auwa otuE 
rriMfwuf elriml^br sflu-si ItfTm^R tikjkri exiren hikiKt lillnK-^cvkirv 
fuath DiLaetly itiUtrirni III SlKi'. 

FREE PLAN ahnwa you biuw in aiart — no c&nvaMSlnw. Hrad 
CO'IfKili n<iW“nn obliRilion, u* RUl^-.vmcn; wilt calt. 



FOLEY At A Nil FACTOR INC CO. 

mt-ft Foley 11 Mpln St.,N, E.. Minneapolis. Minn 



S<‘nd mf; Ffilvl-. Pf.AN, fur atartinp my tinfi LufilncK Ln SUjitp 
ttine [lIJnff Jisiwa rhri i bui Foley .Amutnullc Haw- Filer wJtliaiU 
rihl lira [inn to mie. 



V.A.\JF.. 

AlTDRICKS, 
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GOVERNS SPEED GmielNE 




It*^! irt4 J 011 T pawof fsr 

mMhinprv. Mad domorfl wartfurEM roon^y, 
&iini:>Ey r^'movE tbe *nifinE Erana 4 umhJ put4im*fHl« Or tPIftt, 
HI: il 1 ID nhcrt yPU ■.EtacJi n PJEI-tC£ IFNI VKllE^Al. 
dOV'HTLNOR, iinrL -Lb« ^AfiDr ud ^'ibu. EbQiuivitly 

-coriir^lfK^ ii<pw«r far tbe cfitTBCiuh d( elHUa^ MjthtjDE pEb.du. 

w*ldora, tsfr(S«rm1;t6< Bir tpftt- 

mH‘4DrB, le^ Eritid«rc^. hMitA. milli 

■nd iailji]m«r»L>le Dlb^T ippU-CdlioM. 

THi 11)4*1 ■riiT rlriirf* tilt iLi PIERCE. L’H I- 
VEFV+M* iioVERNOU ^lil n14l-^^|J^ * bmlrDr™ 
mirtB iiiHd. for tlw* r4 tait 

dtppi>^til* ii«frornii.nn FIEitCIfi 
ORS 4E* «4^*( ■•juaLlcd. 1 nBULlU.|inn -idtnpl#, 

EJllirr V nh tlsf. halli rmi b« iiwd. 

nirtAi* A.ri hin Er><r nnP'l^ 

Ri4ku bihI ^ Induib-iiJ ufiatb 

Wril* 3lTipt«l*3 lllmtTrtm md ptfe**- 



the PIERCE GOVERNOn COM PANT 

jbU VfiJ* Anr»u>4. AnHfUA, 



BRINGS OLD FRIINDS 




TOGETHER 

#■ 



# llqldB pe mllnCntlT on cba AAh 
bImu. menf.lmlirr,|»i- 

p#r., fab>ricB.'^''i'B:A4p4rtnTn flex-' 
Ibl’V, xffF'CiW'd 

by h«di. Prl-U" q uickly. 
IdcBllPF nn(hJ«l mn^inR 

44wg1l pa f ar me Ail InSr 




DUCO CEMENT 





FinBSt 

OIL HEAT 

L^ss than Coai 



urATQrAi A«t*-Dfaft 

ntrt I Oii BURNER 



tiiirnrr ix 
r L 111-' 



I niJ B 
.Vlifcrf 

I lAiih liii 



FREE 



Fci^hkt rfi-srriF'fiifl: Fri-lf'!’'" 

cL, ^tt^irPL flCODUIlif t.il:: 

riBBlnpe - Fui‘ 1 -'Tiivnn; ! tun I - ■ 1 FT! ,'h 1 '■ 
LJBulUrS ■ Lr.ltjrrnt. Li?L 



CRYSTAL REFa. COMPANY, HtfUl Erlncit, Nik. 




WITH 

hand pump for TARGET' 

SMALLGAMt'GAMPlNG-ETO. 

Cttara Prattle al-rrie- 

nambeal-BjiM-CIfan- Quiet, .i iL^iuM.bla 
|~Bri''n--'HiFn4Eliiri' ^rlu.Kiui uitTi VpItH-iiy. t*e- 
■ m^^lce-or run*n)L IPelt A.C t Ion '* hammer 
Flt^Helr yrlflier>brety L«ch-M*PHl Purnp 



WRITE 

TODAYl 



ftfarvt HR tA-9Gf^ 



4 J?T or Ti *rr|l, ri(|M limrrel tH.All: HR l^Httrrt Plil.iaFI; iltJiMM' Pj.W. Ale* « tfm- 
olete line nf ■antaM^ln Cenulne CaPFipte^ud Ak HiYltt lor RH orkd r^L ITT or £3. 
Sfi IkHK- rBuuimt-fra-ni -Jtvtltrt o* Jurciury. Aak IH *a*<|H<tatl*m and Fata 

Taraah. BENdAHUh «|R II1FLE CDm IH Marian U., U* LMiH, Mh, UA^ 




Cas ity . e EMpetHy ^ ^ Chaaplyt 



S ENSATIOKAL ne^w di^very 
acLu^lCy clccirtmfj 
just brush It on. I 



ilalea. /fs ftjsy 

: positsheayy, 

d urahlc la ycc of m;: by eiectroi^ 

ysis. ResuEta poriuanent — equal to beautilul 

wnrk fit (MDRtly l^inic nnFAta. 'PorlBble 

— UjitffTy qr tiniinnhcli) currcnl. Tuhe It tO Ihc 
Job. No dLemaliUlliK - ■ ■ plidl-O l^'-LiPre fOkl what 
ynu wiint. Ouini in sturdy fiimplcte for iu“ 
Rtnnt lUIC. Junjnf Mariet; |b.S 5 , 

H^avy^I^ty Professioftv/ Srt* ap fl^7^SO. 

AGENTS WANTED 

■ Hrkner 



eia. 



Yeci Baa altiB laalte «l«ailr ilMiiier plallar for Di 

WANNER ELECTRIC COMPANY, 

3b0 Np. MiqHlBan Avenue, tJRl-UA^Oi. ILL. 




Money Making Facts - Best 
Methods - Materials - New 
Colored Conerele - 14 G Kinks 



Ttlli How tc Use— 

Cnnchit^ Aboiii the 
Honier Conqret4s in 
tttQ Gardfiu and 
Yard: Cno'crete 
About i>n: Knrm : 

Concret fiJI nmefl Hod 
Ruildin^;: ^lakilie 
Recre a tioo Dev ie**? i 
Concrete in the 
Workshops Cull- 
rret-t Products for 
Mduyfactiire; CoH- 
c re re in P n?i nensji nd 

I ndustry + eta . C i vcjp 
1 4 fl Concrete Kinkfl. 



Tlie Book ot t:h« 
hour lor the 
workshofP tan, 
handy man and 
home owner. 



'■'lOOl ‘Ways to r’iP Cnri’ r))|* 
ij-lTipN the myitery frfii]i tin.' fm^*- 
pinailnj? worM of mukiay u^'riul 
imii.'les and |)crmB.iicn5 i lupr'^' >- 
menla wjtlt fonrreti . This Ek*iiIi. 
j ibBt puktLinlietl covers PVPry krmWII 
u!' conrrete for the h'lriH*. 
bifia, Imildaiifl;, buRitiffi’ nnh in- 
duBiry, III 143 newer In fifr''-rn' 
tion and nrt^. Ineludea tu'w ftJfl 
wiiinie And tloTioujily eo]i*m,i 
concroit and 1+li vuluable uftahlr- 
kiuki?. 1^1 uK-3 nf fonL-rtre in- 
duiiins ^^ue'JI furnhurf ) 

l.iooJs, autuary, eTC., rpvreaiion 
deviceaH fami inn,nrovc3nentn* 
dri I’cwRV'fi, wrtlka, err, DeiscririC!* 
all ffietiaods snd tnaterials. Showfl 
how to do real piofesaionu! type 
jobs. 



£StP*g«i — leOetorftf 

PTiUt, Handririi Plelina 

LarffC' tiurik T I in lii'tLhrj, Haad- 
ar>n)B rintll liiiuimc. Sabt 
[Akl far ilqljr lirBUl CTOt) 

■ I) t', ^ L( tirrr^ri^il, Ordvr 
trhflBj'.. ?i1alte cnacM-exe vork a 
FucriELatlna bnbRy nr m ernfit- 
bIpI-c 



POHILAB MECtlkNlCS PtESi « MS EnlOibrii It, Dipl I13*fr - PHIWMI 



CotnpiGtG 
Directions 
for Small 
and Large 
Scale Grewini 

<let the new hook 
"StdllcBS (!row"lh 
I'f 1‘lnTitR” and 
Ifiirn th1a new 
LerliHiriuc vJiik]t evenone i& laikinc nT»uit. Tliree iiiethwl!i 
detictiljcd— ^VatRr t:i(Uurf, Sand t’nitisro, bnh-lr4 liinlluii. Kst- 
Hl:ili]!t a] I i>(ierRtluiLa. Teh^ how to un>Ho cuntnlT»'rs diiu 
iiiitrlent BolntSoua from raw* materlnls 4it Htmill C4>:it-nowf pj 
llnweri, vesetahlu* iiiitl friiSt M w iKiout fwil. A lliJt liobby 
fiTui 41 iiumcv.sjtvliiB i Five atm e Fit for city dw^dlfirB. A gonree 
Df nrw- imilnuij fw flurdetierB, mirsp-ryuieii. clr. OtiIt licmH ef lEa kiwi. 
OriLtr WkSar "SdIUcb* Orwth nf Planls/* deni iKwIpuld for 51. iS. 

POPULAR MICHANICS PRESS Pppl. 1 1 31 E. OBiarin SL, Cfctalll 



GROW PUNTS 
WITHOUT 

6 fl I I 

vUIL Development 



NEW BOOKor. 




OflV*r« All Types b 1 Wtliln 

Mo Other loslruGlton H« 4 id 

WoldinK h PTie of oiitaUud- 
iii4C trades and ptofengionji 
tddny^ Ris '(.J^jpnrlun.itita. 
itrHtid TW‘weditum of fnnious 
WKI.DING RNCYCLO- 
l^KUlA ifl book you m-ed to 
act ftlarti'd. tiive-g princi- 
p Ifrt and pTuctionl methodsp 
detailed dc-gci'ipliQnB of 
mt.'lalg anil idltiy 4 i, flegeriboA 
jainlA Mild well Ik, metal 
kpriiyina, hanleii* 

inj;, ete._ pagen. Hiin- 
d tviIh of i Hunt rcLthitL'f . Noth- 
tfijE else like it. .ScTit nost- 
jwisd fnt STp nr if in s. or 
l>fkHtk?«ttinnfi jmy poHtman on, 
d[lUv(’r1|^ ^\Tite tiMlay. Got 
yuur copy noH'. 



P 0 P 4 JUR MECHANICS PRE$S.Dqt.na«, 2 fli: E.OnlHilSI.,Cblap 



M'/irtt Wirifttt (7 jyif'aap fPiCflfifJn Pff})vttiT ^frrftan^ca 
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Air Cleaner Traps Dirt 
Then Cleans Itself 






Cutaway sketch air ci0an€r^ fnaett cleaner 
instated on oufo enffine 



After trappijig the dust and removing it 
from air entering engine or compressor^ a 
new cleaner clears itself for re-use 
dropping the dirt suspension* It keeps the 
settled residue in a fluid state which is 
easily drained out. Designed to accomplish 
with dirty air what a cream separator does 
with whole inilh, the cleaner is expected to 
lengthen the life of automotive and other 
air-breathing engines, resulting in lai-ge 
savings to industry. The cleaner is simple 
to attach* singly or in batteries. It is sturdy 
and compact, consisting of a mechanical 
liquid circulator Tpvhich transfers the air- 
cleaning liquid from reservoir into liquid 
tray at the approximate rate of fifteen, 
gallons per hour; a dust separatoft consist- 
ing of three miles of copper ribbon form- 
ing deflecting surfaces and tortuous pas- 
sageSf but with channels arranged for 
maximum air flow^ and a dirt receiver and 
liquid container. The device has a visual 
indicator which may be placed on the in- 
strument panel of the automotive vehicle 
to show that it is functioning* 



good 
ji/ctures 
out of 



Q 

/^OLOR or black and white — it*5 
a thrill to fet all your nega- 
tives carrctil^f ^xpoitd so that printa or transparen- 
cies come back clear and sparkling. And it's nnt 
dilhttilt. 

The General RIccLrlc CKposure meter will give yoa 
the correct camera ietling for all your pitturea — 
for any type ol film or camera. Now, there^a no 
reason to waste film or lose the record of your 
favorite scenes. The C-E meter will get each picture 
for yon^^quiclcly. easily. 

See ypur photo dealer. He will be glad to show you 
the G'^E meter and explain why its sensitivity* 
directional efiect* and aecuracy enable you to take 
better pictures. General Electric, Schenectady* N, Y, 

GENERAL ® ELECTRIC 



fOR TOUGH JOBS 



• Cutt^vo metal . . * forcioa tbrougb 

ftleal . . . tn a taw blade's tougbeat asaignmeDt. But 
Atkina Blue End Hack Saw Blade? can ^'take it". * . 
ar* udod Id m«tal worklog plant? to apeetj 

tkraugli metal tbat ot|i«r blade* will sot touch* 
Dka Atkiaa band aa^a, Circular sawa, band! vawa, 
etc., Blue End Hack Saw Bladaa make Jidb cralts- 
EDaDabip eealer . * . aurei. A berdware dealer neat 
you carrieB Atkin* Silver Steel Sawa auited to every 
borne workabop need. You'll be amazed , * * and 
pleaied * * . wben you eTperiunce the greeter ea>* 
and preciaion of working with “teetb that bile". 
Write ui lor 40-p*g* Home Worktbop Book,. 
"‘HOW TO DO JT'— lOc. 



COur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine* We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope. 



E. C„ ATKINS AND COMPANY 

426 $* Illinois Strfet indian^pcUs, l<id* 

ATKINS 

Saws With Teeth That Bite 
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1*1 




4 .* 









9 



% 






i 



No, 4JS-YA, 9 ’i* wwir^d ijy 3' b»d Workshop Bench hath* with M,:P. 3%evereln>g 

Motor, I& witch t Bel tAi and Ad juatehle B*lt T«n«Li3TI Ooontvra Ha Et. £ 1 T 7 flA 
#7 Mftnthiy (vf IS Months) F.O.B. StriithBend, In A A * -WU 



v\^ 



REFLECTING 32 YEARS'' EXPERIENCE 
IN MAKING PRECISION LATHES 






M achining operations are bandied on the 9' 
Woilcshop Lathe with, the same precision that 
has characterized South fiend Lathea for 32 years. 
Constructed with the same materials and workman- 
ship as the larger lathes, the 9^ Model proves a pro- 
ductive investment. Features — Precision Lead Screw 
tor screw threads 4 to 112 per inch, Spindle hole 
taking collets up to li’*, Ball Thrust Bearing pu 
Spindle, All Steel and Iron Constructian. 

SOUTH BENO LATHE WORKS 



SOtherSiseflsSMr, I3L 15" and 16^ 
Swings In. 3^^ to 12^ Bed Lengths. 
Priced froTTi $97 to $IB00. 






Below is No. U7-C. Chftngv Ga«T 

Undem«Atk BelL Mulor Drlv«n Latha SQRC) 
wUh 1 H.P. motor. Woigkl 3300 Iba. 0^7 
\.^t94 dawn^ $3$ Monthly 
far 23 lifontfis} 






V 

Af-’— , 



€35 £. Madiaon 3t. t South Bendn, Ind... 0.S. A. ^ 



LATHES ARE STOCKED IN PRINCIPAL CITIES 



g o fti, MoMvcIiHHti — IMP Hpnff44iM> C^HMppn^ Imr.i .96 Oh*r 9tr««l 

Bndnp«a CqkM— A. C KpshmptM 4 Uqpon s^rp 

CiiliJigiCv QL— C, B Bvina HkIuppit Copp^phi, .'HI W«i Wpplui^an Scularud 



BMai, MuwliHiPti — ^np iMpnIhpiM* Hk9(ih 

I £t-jiS"»ppJ &. 

OpT>lMti 4 li 0 ^ 10 -'- TIlm MtiikaMiT CnapMur, lac , iSCSi Eta 2 Z*il $cr 



^Ljia. Tpip»-Tfai KkchlHifr StptiM 4wt SbriIt C^pmuTi laOr Kipn 9ta»*4 
Dnn<r. ColM*4w--Tt» M- L llMch,uPi| itrrr] 

lM|44ti TLp Im MiP.MiBjpTf Conpwj, ]k,49UE*i 1 F<llMrKi« ArBiint 

HiMItaD. T*MP ■Tbp Wp^nd^ptL NpIp>p fi Ca*.-ppnT, tm:., 937 frPMfcJP ftPWPP 
Lm AaMIm, C«L ■ EwIm 4 Dinn MirhUair Ccq»p-»T. !»<:. IlilO Sinh Fm Avon* 
FPvl-P-. Wm 



Hilvpv 



4- tl!£4!3i HiIieL^ JCiK ^riapBt 



¥«n'k. Yo4k— Thi- A. C. CaU>f HuzkiMir CnaBuj, '^. 183 Calit ^p«^ 

aj, Ent 

T. llpTliakli. 4 Cv Ih., 



I'bw^dpIpbtP^ IViiD. — W. J9. |hpp HMchialrT ° 

PaetUza Oj*g<»— Th* PlulUDa UcchjAPrT CompcBr Emr,. 2CB 5a- WntTuit Aranut 



I 7 Z Hoflb Tkud SliMl 



Sipt, 5tr*w^ 
Ha. £i 4 ipdvifl f 



pTVPlib,Ti^^ ithd^ l,£«AfL.^CiMccv T. llP^boEcli. 4 C±^ 1^.| ^'11 ead .SbPwf 

PLiclu*«r. Spw Th^ — T h> Ov^b R AtUnn Hictvnpn Cwhpt,. 3- 
5l Ln*!*. Ml, - Ckteud Wiubt kCai:lii±pEy 4 Supply C4i I3±3‘li[24 

F«PBb[M!ll. C*1lk)IBll— Al HdDIB MirlUBIIT CoBLIMB^ llM?.. S3D Flilk ftlHl 
Snhlp^ WPlI^M^ap 'Tka S'Mt MlfzhmKTv Cadk^ay, Iul.. I74l Full Avpai^M. 
Stipcum. K*v loib- H. a. Si^b MpckauHT <4, BItJ. ^ ud. Sn TwBHaJ Si 
Tbii*. OkUiiutap Tip tact 4 Sufipiv C«F*Dr, SlSlIt EtM Fml Sky«*1 




SautK BqtiiI Lathe Works,, 
ars East Madiaen Sti-eat. 

Sout-h Sexid, Ind.^, U.S.A. 

□ No. 34LS,' 'HDwtaRufbaljath#,**25i:± 

□ Nq. 4B-A, 9^ Worli4hopCatv.log', Frao 

□ Ea«y Payment Plan. 

Clue of Work 

Name 

Addraas , . ...... 

City I ■ ■ , State ... ... 



myfe 



rOR THESE BOOKS 



"Hew to RunaliBtha"' 
wHh 3W IliuetratlQns show^' 

Ing every lathe jeh^ Catalan No. 
46'A ahowe th* 8" 1 *thc in 3", 

4' and 4?-^' bed lerigthu atid 9 
driv*a 4 Shows 3B attachmanta 
avellable for milling, orinding, 
taper, draw-Ln cal let cKuck, etc,, 




OUTM BE NO 



rRINTED POegLA*! MflECHAMIC? PH ESS, CHICAGO, ILL., U. 5. A. 





YOU CAN DEPEND ON CHAMPIONS 







HeR£'£ proof that Champion 
Spark Plugs make every engine a 
b^er performing engine* 

in this countryj we have nothing 
to compare with the European 24- 
Hour Races* Champion-equipped 
cars have won three of the most 
important of these gruelling con- 
tests — the LeMaas 24-Hour Race, 
pictured above, is typical of all 
three* Himuing throughout the 
night and on through the next 
day, over twisting country roads, 
with long, fast straightaways in 
front of the stands requires alcer- 
nately fast acceleration, with wide 
open throttle, and fast braking 

CHECK AND CLEAN 



with rapid dece! eration^-an 
extreme test of spark plugs. 

Champion Spark Plugs, with 
their ability to render service over 
a wider range of operating condi- 
tions, freedom from pre-ignition 
due to their leak*proof Sill mem 
construction and all 'round 
better performance, stood these 
tests magnihcently* 

The victors in all three races 
used Champions* So again, 
Champions prove that they are 
the better spark plugs for every 
engine. E>ependabJe dealers every- 
where sell dependable Champtou 
Spark Plugs* 



ACTUAL SIZE 
V PLUG 



CM.lHilOi 




rhrajpd 

£5c 



HOC a lUlLDEflS 
— STTCHTJONE 

Spcci^lt^ dpsigp' 
ed for modfl itM 
FrtiriDc^ jcivjnft 
tfir ^amc depend- 
a hi f per forma n ee 
as fcgular Cham- 
pions. AbsoLut«- 
lyfiAS-ciiihi, alloy 
needle pomcelec- 
tmJe, nnc-plccc 
consiructionr If 
no E a va ilabl e 
through your 
dealer* write 
Cbampiod Spark 

Pie A Company, 

?00 Uptofl Ave,* 
Toledo, Ohio, 



SPARK PLUGS WHEN YOU CHANGE OIL 





up-to-the-minute . . . 

mild ripe tobaccos and 
pure cigarette paper . . . 
the best ingredients a 
cigarette can have . . . 

tha^s u'hy more and more smoker's are turning to 
Chesterfield's refreshing mildness and better taste 




millions 
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